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T}ie Duke of Argyll, in 
“ I{ineteenth Omturyf' September 18S7. 

The most delightful of all Mr^ Darwm^s works is the 
first he ever wrote. It is his Journal as the Naturalist 
of H,M.S. Beagle in her exploring voyage round the 
worlds from the begimiing of 1832 to nearly the end 
of 1836, It was published in 1842; and a later 
edition appeared in 1845. Celebrated as this book 
once waSj few probably read it now. Yet in many 
respects it exhibits Darwin at his best. And if we are 
ever inclined to rest our opinicms upon authority ^ and 
to accept without doubt what a remarkable man has 
taught, I do not know any work better calculated to 
inspire confidence than Darwin’s Journal. It records 
the observations of a mind singularly candid and un- 
prejudiced — fixing' upon nature a ga^^e keen, penetrating, 
and curious, but yet cautious, rellective, and almost 
reverent. The thought of how little wc know, of how 
much there is to he known, and of how hardly we can 
learn it, is the thought which inspires the narrative as 
with an abiding presence. There is, too, an intense 
love of nature and an intense admiration of it, the ex- 
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pression of which is carefully restrained and measiired^j 
blit which seems often to overflow the limits which 
are self-imposed. And when Maii^ the highest work 
of Nature, but not always its happiest and its bestj 
comes across his path, Darwin’s observations are always 
noble* " A kindly man moving among his kind " seems 
to express his spirit* He appreciates every high call- 
ing, every good work, liowevor far removed it may be 
from that to which he was himself devoted. His 
language about the missionaries of Cliristianity is a 
signal example, in stiiking contrast with the too com- 
mon language of lesser men* His indignant denuncia- 
tion of slavery presents the same high characteristics 
of a mind eminently gentle and humane* In following 
him we feel that not merely the intellectual but the 
moral atmosphere in which we move is high and pure* 
And then, besides these great recommendations, there 
is another which must not be overlooked, — we have 
Darwin here before he was a Darwinian/’ 



FROM THE ORIGINAL PREFACE. 

I HAVE stated in the preface to the first edition of thk 
work, and in the Zoology of the Voyage of the that 

it was in consequence of a wish expressed by Captain Fitz 
Hoy, of having some scientific person on board, accompanied 
by an oder from him of giving up part of liis own accom- 
modations, that I volujiteered my services, which received, 
through the kindness of the liydrographer, Captain Beaufort, 
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tie Kaactioii of the Lords of the Ad?7iiralty. As I feel that 
the opportmiitiea whieh T enjoyed o£ studying the natural 
history of the difibreiit countries ive visited have heeii 



wholly due to Captain h’itz Itoyj I liope I may here he 
permitted to repeat my expression of gratitude to him ; 
and to add that^ duiing the hve years we w^ere together, 
I received from him the most cordial friendship and steady 
assistance. Botli to Captain Fitz lioy and to all the officers 
of the Beagle I shall ever feel most thankful for the un- 
deviating kindness with wliieh 1 was treated during our long 
voyage. 

This volume coiitainSj in the form of a Journal^ a history 
of our voyagOj and a sketch of those observations in natural 
history and geology, which I think will possess some interest 
foi the general readei'. I have in this edition largely con- 
densed and corrected some parts, and have added a little to 



others, in order to render the volume more fitted fon popular 
reading ; but I trust that naturalists will remember that 
they must refer for details to the laiger publications, wdiich 
comprise the scientific results of the expeditiom The Zoology 
of the Voyage of the Beagle ” includes an account of the fossil 
mammalia, by Professor Owen j of the living mammalia, by 
Mr. Waterhouse; of the birds, by Mr. Gould; of the fish, 
by the Eev. L. Jcnyiis ; and of the reptiles, by Mr. Bell I 
have appended to the descriptions of each species an account 
of its liabits and range* These w^orks, which I ow^e to tlie 
high talents and disinterested zeal of the above distinguished 
authors, could not have been undertaken had it not been for 
the liberality of the Lords Commissioners of Her Majesty 
Treasuiy, who, through the representation of the Bight 
Honour able the Chancellor of the Exchequer, have been 
pleased to grant a sum of one thousand pounds towards de- 
fraying part of the expenses of publieatioiu 



I must be here allowed to return my most sincere thanks 
to the Beverend Piofessor Henslow, who, when I wms an 
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under graduate at Cambridge, was aiie chief means of giving 
me a taste for natural history ; who, during my absence, 
took cliargo of the collections I sent homoj and by his corre- 
spondence directed my endeavours ; and wdio, since my return, 
has constantly rendered me every assistance which the kindest 
friend could offer. 
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DARWIN’S JOURNAL 



CHAPTER L 

ST. JAG a— CAPE DE VEllD ISLAXDSy ETC. 

Parto Pmj'fi — Biheira. Gnm<U^AtmQ&2^he^'i-c dud mih infusurm^MahiU 
of a mi-slug and tiuttle-jish — 8 L Paul's Pock^^, 2ion-voJmnic — Singular 
inerudatiom— Insects the prd colxmMs of islands — F^ramdo Noronha 
-^Jluhm^Bumuhf.d rooks — Mahits of a ditydon — Pdagic conforvm and 
inf usoria — Causes of discoloured sea, 

Afteti having been twice driven back by heavy south’ 
westenii gales, Her Majesty’s ship Beagle^ a teii-gmi l>rig, 
under the command of Captain Eitz Roy, R.K., sailed from 
Hevonport on the 27tli of December 1831. The object of 
the expedition was to complete the suiwey of Patagonia and 
Tiorra del Puego, commenced under Captain King in 1826 
to 1830; to survey the shores of Chili, Peru, and oi some 
islands in the Pacilic ; and to carry a chain of dironometrical 
measurements round the world. On the 6tli of January we 
reached Teneriffe, but wmre prevented landing by fears of 
our bringing the cholera. The next morning we sa^v the 
sun rise behind the rugged outline of the Grand Canary 
island and suddenly illumine the Peak of TenerifFe, whilst 
the lowmr parts w^ere veiled in fleecy clouds* This was the 
first of many delightful days never to be forgotten. On the 
16th of Januaiy 1832 wc anchored at Porto Pray a, in 8t. 
Jago, the chief island of the Cape de Yerd archipelago. 



© The Complete Work of Charles Darwin Online 



14 



ST, JAGO—OATE BE VEED ISLANBS, 



The neighbourhood of Porto Praya^ viewed from the seai 
wears a desolate aspect. The volcanic fires of a past age, 
and tlie scorching heat of a tropical sun, have in most places 
rendered the soil unfit for vegetation- The country rises in 
successive steps of table-landj interspersed with some truncate 
conical hills^ and the horizon is bounded by an irregular chain 
of more lofty mountains. The scene, as beheld through the 
liazy atmosphere of this climate, is one of great interest, — if 
indeed a person fresh from sea, and who has just walked for 
the first time in a grove of cocoa-nut trees, can be a judge of 
anything but his own happiness. The island would generally 
be considered as very uninteresting ; but to any one accus- 
temed only to an English landscape, the novel aspect of an 
utterly sterile land possesses a grandeur which more vegeta- 
tion might spoil. A single green leaf can scarcely be dis- 
covered over wide tracts of the lava plains ; yet docks of 
goats, together %vith a few cows, contrive to exist. It rains 
very seldom, but during a short portion of the year heavy 
torrents fall, and immediately afterwards a light vegetation 
springs out of every crevice. This soon withers ; and upon 
such naturally formed hay the animals live. It liad not now 
raiiLed for an entire year. When the island was discovered, 
the immediate neighbourhood of Porto Pray a was clothed 
with trees,* the reckless destruction of which has caused 
here, as at St. Helena, and at some of the Canary islands, 
almost entire sterUity. The broad, iiat-hottomed valleys, 
many of wliich sei've during a few days only in the season 
as watercourses, are clothed with thickets of leafless bushes. 
Few living creatures inhabit these valleys. The commonest 
!>ird is a kingfisher (Dacelo lagoenBis')^ which tamely sits on 
the branches of the castor-oil plant, and thence darts on 
grasshoppers and lizards. It is brightly coloured, but not 
so beautiful as the European species ; in its flight, manners, 

* 1 state tliia ou fJie autliodtj- of Dr. E. Dieffcn&ach, in hjj; German transLitioa 
□f the first edition of this Joumal 



© The Complete Work of Charles Darwin Online 



HIBEIEA GEANDE. 



15 



and plat;e of habitation — wliioli is goncrail}^ in the driest vah 
ley — there is also a wide diilereiiee. 

One day two of the officers and myself rode to liibeira 
Graiidej a village a few jniles eastward of Porto Pray a. 
Until we reached the valley of St. Martin^ tho country pre- 
sented its usual dull brown appearance j but here a very 
small rill of water produces a most refreshing margin of 
luxuriant vegetation. In the course of an hour we arrived 
at Bibcira G-randej and were surprised at the sight of a 
large ruined fort and cathedral This little towiij before its 
harbour was filled upj was the principal place in the island : 
it now presents a melancholy but very picturesque appear- 
ance. Having procured a black padre for a guidcj and a 
Spaniard who had served in the Peninsular War as an in- 
tei'preter, wo visited a collection of buildings, of which an 
ancient church formed tho principal part. It is here the 
governors and captain-goiicrals of tho islands have been 
buried. Some of the tombstones recorded dates of the six- 
teenth century.* Tlie heraldic ornaments were the only 
things in this retired place that reminded us of Europe. 
The church or cliapel formed one side of a quadrangle, in 
the middle of wliidi a large clump of l:kananas were growing. 
On another side was a hospital, containing about a dozen 
miscrabledooking inmates. 

We returned to tie imidaf to eat our dinners. A con- 
.siLterahle number of men, women, and children, all as black 
as jet, collected to watch us. Our companions were ex- 
tremely merry, and everything we said or did was followed 
by their hearty laughter. Before leaving the town we visited 
the cathedral It does not appear so rich as tho smaller 
church, but boasts of a little organ, which sent foith sin- 
gularly inharmonious cries. We presented the black priest 

* The Cape de Terd Islands wcto discovered in 1149. There was a toinbetonc of 
a bisJiop with the date of 15T1 ; and a crest of a hand and dagger j dated 1407. 

t The Portuguese! name for au inn. 
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’vvitli a few sliiUiiigs, and the Spaniard, patting liini on the 
head, said, with much candour, he thought his colour made 
no great difference. We then returned, as fast as the ponies 
w^ould go, to Porto Praya. 

Another day we rode to the village of St Domingo, situ- 
ated near the centre of the island. On a small plain which 
wo crossed, a few stunted acacias were growing. Their tops 
had been bent by the steady trade-wind in a singular man- 
ner — some of them even at right angles to their trunks. 
The diroction of the branches was exactly north-cast by 
north, and south-ivcst by south, and these natural vanes 
must indicate the prevailing direction of the force of the 
trade-wind. Tlie travelling had made so little impression 
on the barren soil that we here, missed our track and took 
that to Euentes. This we did not find out till we arrived 
there; and we were afterwards glad of our mistake, Puentes 
is a pretty village, with a small stream ; and everything ap- 
peared to prosper well, excepting, indeed, that which ought 
to do so most — its inhabitants. Tho Idack children, com- 
pletely naked, and looking very ’wretched, were carrying 
bundles of firewood half as big as their own bodies. 

Near Fuentes wo saw a large fiock of guuiea-fowl, prob- 
ably fifty or sixty in number. They were extremely wary, 
and could not be approached. They avoided us, like par- 
tridges on a rainy day in September, running with their heads 
cocked up ; and if pursued, they readily took to the wing. 

Tho scenery of St. Domingo possesses a beanty totally un- 
expected, from tho prevalent gloomy character of the rest of 
tho island. The village is situated at the bottom of a valley 
bounded by lofty and jsggod ’walls of stratified lava. The 
black rocks afibrd a most striking contrast with the bright 
green vegetation, whicli follows the banks of a little streaut 
of dear water. It happened to be a grand feast-day, and 
the village was full of people, Ot\ our return we overtook 
a party of about twenty young black girls, dressed in ex- 

Cioo) 
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cellent taste — their black skins and snOT\"-white linen being 
set off hj coloured turbans and largo shawls. As soon as we 
approached near they suddenly all turned round, and cover- 
ing the path with their shawls, sung with great energy a 
^vdld song, heating time with their Imnds upon their legs. 
We threw them some vintems, which were received with 
screams of laughter, and w-e left them rcdouhling tiie noise 
of their song. 

One morning the view was singularly clear, the distant 
mountains being projected with the sharpest outline on a 
heavy bank of dark blue clouds. Judging from the appear- 
ance, and from similar cases in England, I supposed that 
the air was saturated with moisture. The fact, however, 
turned out quite the contrary* The liygroineter gave a dif- 
ference of 29*6 degrees between the temperature of tho air 
and the point at which dew was precipitated. This difler- 
ence was nearly double that wdiich I had observed on the 
previous mornings* This unusual degree of atmospheric dry- 
ness was accompanied by continual flashes of lightning. Is 
it not an uncommon case thus to find a remarkable degree 
of aerial transparency with such a state of weather ? 

Generally the atnios 2 >here is hazy ; and this is caused by 
the falling of impalpably fino dust, which was found to have 
slightly injured the astronomical instruments. The morning 
before we anchored at Porto Praya I collected a little packet 
of this brown -coloured fine dust^ which appeared to have 
been filtered from the wind by the gauze of tho vane at the 
mast-head, Mr. Lycll has also given me four packets of 
dust which fell on a vessel a few hundred miles northward 
of these islands. Professor Elo^enberg'^ finds that this dust 
consists in great part of infusoria with siliceous shields, and 
of the siliceous tissue of plants. In five little packets wliich 



* I must Uke this opportunity^ of acknowledging the irreat kindness with wMeh 
this iUiistrions naturalist has examined many of my specimens. I have sent (June 
1S45) a full account of the falMng of this dust to the Geological Society 

(ico; 2 
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I sent him lie has ascertained no less than eixty-soven dif- 
ferent organic forms 1 The infusoriaj with the exception of 
two marine specieSj are all inhabitants of fresh water- I 
have found no less than fifteen different accounts of dust 
having fallen on vessels when far out in the Atlantic* From 
the direction of the wind whenever it has fallen j and from 
its liaving always fallen (luring those months when the har^ 
mattan is known to raise clouds of dust Iiigh into the at- 
mospherCj we may feel sure that it all comes from Africa 
It iSj how ever j a very shigular fact that, although Professor 
Fhrenberg know^s many species of mfusoria peculiar to Africa, 
he finds none of these in the dust which I sent him. On the 
other hand, he finds hi it two species which hitherto he 
know^s as living only in South America. The dust falls in 
such quantities as to dirty everything on hoard, and to hurt 
people’s eyes ; vessels even have run on shore owing to the 
obscurity of the atmosphere. It has often fallen on ships 
wdien several hundred, and even more than a thousand, miles 
from the coast of Africa, and at points sixteen hundred miles 
distant in a north and south direction* In some dust wdiich 
w^as collected on a vessel three hundred miles from the land, 
I was much surprised to find particles of stone above the 
thousandth of an inch square, mixed wdth finer matter. After 
this fact one need not be surprised at the diffusion of the far 
ligliter and smaller s]>orules of cryptogamic plants* 

The geology of this island is the most interesting part of 
its natural history. On entering the harbour a perfectly 
horizontal white band in the face of the sea cliff may be 
seen running for some miles along the coast, aiid at the 
height of about forty- five feet above the water* Upon ex- 
amination this white stratum is found to consist of calcareous 
matter, with numerous shells embedded, most or all of w^hich 
now exist on the neighbouring coast. It rests on ancient 
volcanic rocks, and has been covered by a stream of basalt, 
which must have entered the sea when the white shelly bed 
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wfis. lying at the bottom. It. is iiitorcsting to trace the 
changes produced hy tlie he^t of the overlying kva on the 
friable mass, ’which in parts has been converted into a crys- 
talline limes tonOj and in other paHs into a compact spotted 
stone. Where the lime has been caught up by the scori- 
aceous fragments of the lower surface of the stream^ it is 
converted into gi^oups of beautifully radiated dbres resem- 
bling aiTagonite, The beds of lava rise in successive gently- 
sloping plains towards the interior, whenQo the deluges of 
melted stone bave originally proceeded. Within bLstprical 
times no signs of volcanic activity have, I believe, been mani- 
fested in any part of Jago. Even the form of a crater 
can but rarely be discovered on the summits of the many 
red cindery liills ; yet the more recent streams can bo dis~ 
tinguisliod oil the coast, forming lines of clilis of less height., 
but stretching out in advance of those belonging to an older 
series — the height of the cliffs thus affording a rude measure 
of tiie age of the streams. 

Euriiig our stay J observed the habits of some marine 
animals. A large aplysk is very common* Tills sea-slug is 
about five inches long, and is of a dirty yellowish colour, 
veined with purple. On each side of the lower surface or 
foot there is a broad membrane, wdiich appears sometimes to 
act as a ventilator, in causing a cuiTerit of w^ater to how over 
the dorsal branchige or lungs. It feeds on the delicate sea- 
weeds wliich grow among- the stones in muddy and shallow 
water ; atid 1 found in its stomach several small pebbles, as 
in tlie gizzard of a biid. This slug when disturbed emits a 
very fine purplish-ied fluid, which stains the watf^r for the 
space of a foot around* Besides this means of defence, an 
acrid secretion, wliich is spread over its body, causes a sharp, 
stinging sensation, similar to that ]>roduced by the physalia 
or Portuguese man-of-war* 

I was much interested on several occasions by watching 
the habits of an octopus or cuttledisb. Aithougli common 
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in the poolB of water left by the retiring tide, these animals 
were not easily canght. By means of their long arms and 
suckers they could drag their bodies into very narroAv crev- 
ices; and when thus fixed, it required great force to remove 
theuL At other times they darted tail first, with the rapidity 
of an arrow, from one side of the pool to the other, at the 
same instant discolouring the water with a dark chestimt- 
broAvn ink. These animals also escape detection by a very 
extraordinary chamclcon-like pOAver of changing their colour, 
Tliey appear to vary their tints according to the nature of 
the ground oA^er Avhich they pass. When in deep water, their 
general shade Avas brownish purple ; but Avlicn placed on the 
land, or in shalloAA^ Avater, this dark tint changed into one of a 
yellowish green. The colour, examined inoi^ carefully, Avas 
a French gray, Avith numerous mbiute spots of bright yelloAv ; 
the former of these A^aried in intensity, the latter entirely 
disappeared and appeared again by turns. These changes 
Avere effected in such a manner that clouds, varying in tint 
betAveen a hyacinth red and a chestnut broAvn,^ Avere con- 
tinually passing over the body. Any part, being subjected 
to a sliglit shock of galvanism, became almost black : a 
similar effect, but in a less degree, Avas produced by scratch- 
ing the skin Avith a needle. These clouds, or blushes as 
they may be called, are said to be produced by the alternate 
ex]>ansion and contraction of minute A^esiclea containing vari- 
ously coloured fluids, t 

This cuttle-fish displayed its chameleon-like powder both 
during the act of swimming and whilst remaining stationary 
at the bottom. T was much amused by tlie vaiious arts to 
escape detection used by one individual, Avhich seemed fully 
aAvare that I was Avatching it Remaining for a time motion- 
less, it Avould then stealthily adA'^anec an inch or two, like a 
cat after a mouse ; sometimes changing its colour* It thus 

* So named according to Patrick Symes's nomsnclatuTC- 

t See “ jSn{,!.yclop, of Anat. a-nd PhysioL/’ article CephalopO'^d. 
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proceeded, till having gained a deeper part, it darted away, 
leaving a dusky train of ink to hide the hole into which it 
had crawled. 

While looking for marine animals, with iny head about 
two feet above the rocky shore, I was more than once saluted 
by a jet of water, accompanied by a slight grating noise. At 
first 1 could not think what it was, but afterwards 1 found 
out that it was this cuttlc-fisii, wdiich, though concealed ii^ a 
hole, thus often led me to Its discovery. That it possesses 
the power of ejecting water there is no doubt, and it appeared 
to me that it could certainly take g<x>d aim by directing the 
tube or siphon on the under side of its body, From the 
dililculty which these animals have in canying their heads 
they cannot crawl with easo when placed on the ground. I 
observed tlmt one which I kept in the cabin was slightly 
phosphorescent in the dark. 

St, Pauj/s liocKS. — In crossing the Atlantic wc hove-to, 
during the morning of February 16th, close to the island of 
Bk Pauks. This cluster of rocks is situated in 0^ 5 S'' north 
latitude, and 29^ 15' w^est longitude. It is five hundred and 
forty miles distant from the coa^it of America, and three 
hundred and fifty from the island of Fernando Noixmha^ 
The highest point is only fifty feet above the level of the 
sea, and the entire circumference is under three-quarters of 
a mile. This small point rises abruptly out of the depths of 
the ocean. Its mincralogical constitution is not simple ; in 
some parts the rock is of a cherty, in others of a feidspathic 
nature, including thin veins of serpentine* It is a remark^ 
able fact that all the many small islands lying far from any 
continent, in the Pacific, Indian, and Atlantic Oceans, with 
the .exception of the Seychelles and this little point of rock, 
are, I believe, composed either of coral or of erupted matter. 
Tlie volcanic nature of these oceaTuc islands is evidently an 
extension of that law, and the ellect of those same causes. 
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whether chemical or mechanical^ from which it results that 
a vast majority of the vol canoes now in action stand either 
near sea-coasts or as islands iri the midst of the sea. 

The rocks of St. Paul appear from a distance of a brilh 
iantly white colour. This is partly owing to the dung of a 
vast multitude of sea-fowl^ and partly to a coating of a hard 
glossy substance with a pearly lustre^ wTiich is intimately 
united to the surface of the rocks, Tliis, wdien examined 
with a leiiSj is found to consist of numerous exceedingly thin 
layers^ its total thickness being about the tenth of an inch. 
It contains much animal matter, luid its on gin, no doubt, is 
due to the action of the rain or spray on the birds^ dung. 
Below some small masses of guano at Ascension, and on the 
Abrolhos Islets, I found certain stalactitic blanching bodies, 
formed apparently iiL tlie same manner as the thin ’white 
coating on these rocks. The branching bodies so closely 
resembled in general appeariince certain imllipora^ (a family 
of hard calcareous sea-plants), that in lately looking Itastily 
over my collection I did not perccivo the difference. The 
globular extremities of the branches are of a pearly texture, 
like the enamel of teeth, but so hard as Just to scratch plate- 
glass. I may hero mention that on a part of the coast of 
Ascension, w here tlrore is a vast accumulation of shelly sand, 
an incrustation is deposited on the tidal rocks by the w^ater of 
the sea resembling certain cryptogam ic plants (df archandee) 
often seen on damp walls. The surface of tlio fronds is 
beautifully glossy ; and those parts formed where fully ex- 
posed to the light are of a jet black colour, but those 
shaded luider ledges are only gray. T have shown speeb 
mens of this incrustation to several geologists, and they 
all thought that they were of volcanic or igneous origin ! 
In its hardness and transliicency, in its polish (equal to tliat 
of the finest oliva-shcll), in the bad smell given out, and 
loss of colour under the blowpipe, it shows a close similarity 
with living sea-shells. Moreover, in soa-shells it is known 
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that the parts hahitualiy covcied and shaded by the mantle 
of the animal are of a paler colour than tliose fully exposed 
to the light, just as is the case with this iiicrust^ition. 
When we remember that lime, either as a phosphate or 
carbouate, enters into tlie composition of the hard parts, 
such as bones and shells, of all living animals, it is an in- 
teresting physiological fact^ to find substances harder than 
the enamel of teeth, and coloured surfaces as well polished 
as those of a fresh shell, re-formed through iiiorgaiiic means 
from dead organic matter — mocting also in shape some of 
the lower vegetable proiluctions. 

We found on St- FauFs only two kinds of birds — the 
booby and the noddy, Tlie former is a species of gannet, 
and the latter a tern. Both arc of a tame and stupid dis- 
position, and are so nnaccustoined to visitors that I could 
have killed any number of them with iny geological hamnior. 
The booby lays her eggs on the bare rock; but the tern 
makes a very simple nest with seaweed. By the side of 
many of these nests a small flying-lish placed, wdiich, 
I suppose, had been brought by the male bird for its p>artnen 
It was amusing to watch how quickly a large and active crab 
(Graspua)^ which inhabits the crevices of the rock, stole the 
lisli from the side of the nest as soon as we had disturbed 
the parent birds. Sir W^» Symonds, one of the few persons 
who have landed here, informs me that he saw the crabs 
dragging even the young birds out of their nests and devour- 
ing them. Isot a single plant, not even a lichen, gi’ow^s on 
this islet, yet it is inhabited by several insects and spiders. 
The foUowdng list completes, I believe, the terrestrial fauna : 



* Mr^ FToraer and Sir I>avid Brewster have described Pliilosophical Transac- 
tlona/* p. 65) a aiiigular ^‘artiftciat subaUincc resenibling ahell,” It is depOBited 
in fina, transparent, higlily-poliabed, brown -coloured laminsje, possessing: peculiftr 
optical propertlea, on the inside of a v^jisel, in which clothe first prepared with glue 
and then with lime, is made to rcTolvo rapidly in water. It ia much softer, more 
tramparent, and contains more animal matter, than the natural Incrustation at 
Ascension ; but we here again sco the atronsf tendency wbioh carbonate of lime and 
animal matter evince to form a solid substance allied to slioU. 
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a fly (Olfm'sm) living on the booby, and a tick whidi must 
liave come hero as a parasite on the birds ; a small brown 
moth, belonging to a genns that feeds on feathers ; a beetle 
{Quediv£) and a woodlonse from beneath the dimg ; and 
lastly, numerous spiders, wliich I suppose prey on these 
small attendants and scavengers of the water-fowl. The 
often repeated description of the stately palm and other 
noble tropical plants, then birds, and lastly man, taking pos^ 
session of the coral islets as soon, as formed, in the Pacihe, 
is probably not quite correct I fear it destroys the poetry 
of this story that feather and dirt-feeding and parasitic in- 
sects and spiders should be the first inhabitants of newly- 
formed oceanic land. 

The smallest rock in the tropical seas, by giving a founda- 
tion for the growth of innumerable kinds of seaweed and 
compound animals, supports likewise a large number of fish. 
The sharks and the seamen in the boats maintained a con- 
stant struggle which should secure the greater share of the 
l^rey caught by the fishing-lines. I have heard that a rock 
near the Bermudas, lying many miles out at sea, and at a 
considerable depth, was first discovered by the circumstance 
of fish having been observed in the ncighboiukood, 

PER5fA:NDO Woiio^fHA, Feh. 20th. — As far as I was enabled 
to observe, during the few hours we stayed at this place, the 
constitution of the island is volcanic, but probably not of a 
recent date. The most remarkable feature is a conical liill 
about one thousand feet high, the upper part of which is 
exceedingly steep, and on one side overhangs its base. The 
rock is phonolite, and is divided into irregular columns. On 
viewing one of these isolated masses, at first one is inclined 
to believe that it has been suddenly pushed up in a semi- 
fluid state. At St. Helena, however, I ascertained that some 
pinnacles of a nearly similar figure and constitution had been, 
formed by the injection of melted rock into yielding strata, 
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which thus had founded the moi^lda for tJiesc gigantic obelisks* 
The whole island is covered with woodj but from the dryness 
of the climate there is no appearance of laxuiiance. Half- 
way op the mountain some great masses of tlie columnar 
rockj shaded by laurel-like treeSj and ornamented by others 
covered with tine pink flowers but without a single Icafj gave 
a pleasing effect to the nearer parts of tlie sceneiy. 

Bahia, or Sax Salvador. Brazil, Fth. ^29tk—The day 
has passed delightfully. Delight itself, how^ever, is a weak 
term to express the feelings of a naturalist who, for the first 
time, has wandered by himself in a Brazilian forest. The 
elegance of the grasses, the novelty of the parasitical plants, 
the beauty of the flowers, the glossy green of tho foliage, 
but above all the general luxuriance of the vegetation, tilled 
me Avith admiratioiL A most paradoxical mixture of sound 
and silence pervades the shady pai'ts of the wood. The noise 
from the insects is so loud that it may be heard even in a 
vessel anchoied several hundred yai'ds from the shore j yet 
within the recesses of the forest a universal silence appears 
to reign. To a person fond of natural history such a day 
as this brings with it a deeper pleasure than he can ever 
hope to experience again. After w-andering about for some 
hours I returned to tho landing-place ; but before reaching 
it I w-as overtaken by a tropical storm* I tried to find 
shelter under a tree, which w^as so thick that it w^ould never 
have been penetrated by common English rain ; but hero, in 
a couple of minutes, a little torrent flowed down the trunk. 
It is to tliis violence of the rain that we must attribute the 
verdure at the bottom of the thickest woods. If the showers 
were like those of a colder clime, tho greater part ’svould he 
absorbed or evaporated before it reached the gi^ound. I will 
not at present attempt to describe the gaudy scenery of this 
noble bay, because, in our homeward voyage, wo called here 
a second time, and I shall then have occasion to remark on it. 
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iUong tlie whole coast of Brazil, for a length of at least 
two thousand miles, and certainly for a considerable space 
inland, wherever solid rock occui-s it belongs to a granitic 
formation. The circumstance of this enormous area being 
constituted of materials wliich most geologists believe to 
have been crystallized when heated under pressure gives 
rise to many curious reflections. Was this effect produced 
beneath the depths of a profound ocean '? or did a covering 
of strata formerly extend over it which has since been re- 
moved ? Can w e believe that aiiy power, acting for a time 
short of inhnityj could have denuded the granite over so 
many thousand square leagues ? 

On a point not far from the city, whero a rivulet entered 
the sea, I observed a fact connected with a subject discussed 
by Humboldt.^ At the cataracts of the great rivers Orinoco, 
Nile, and Congo, the sycnitic rocks are coated by a black sub- 
stance, appearing as if they had been j>olished wdth plumbago. 
The layer is of extreme thinness, and on analysis by Berzelius 
it was found to consist of the oxides of manganese and iron. 
Tn the Orinoco it occurs on the rocks j>eriodically washed by 
the Hoods, and in those parts alone wdiere the stTeam is rapid; 
or, as the Indians say, “the rocks are black where the waters 
are wdiite.” Hero the coating is of a rich brown instead of 
a black colour, and seems to be composed of ferruginous 
matter alone. Hand specimens fail to give a just idea of 
these hrowui burnished stones which glitter in the sun's rays. 
TJiey occur only witliiii the limits of the tidal waves ; and as 
the rivulet slowly trickles down, the surf must supply the 
polishing power of the cataracts in the great rivers. In like 
majiner the rise and fall of the tide probably answer to the 
periodical inundations; and thus the same effects are pro- 
duced under ap]>areiitly different Imt really similar circum- 
stances. The origin, however, of these coatuigs of metallic 
oxides, wliich seem as if cemented to the rocks, is not under- 

* Ters. Narr., val. v., pt. L, p. 13 . 



© The Complete Work of Charles Darwin Online 



THE DIODON. 



£7 



stopd; and no reason , t believe, can be assigned for their 
thickness remaining the same, 

One day T Avas amnsed by iv^atching the habits of the 
Diodon antennatuSj which was caught swimming near the 
shore. This hsh, with its ilabby skin, is well known to 
possess the singular poAver of distending itself into a nearly 
spherical form. After having been taken out of water for a 
short time, and then again immersed in it, a cansiderable 
quantity both of water and air is absorbed by the mouth, 
and perhaps hkeAvise by the branchial orifices. This process 
is effected by tAVO methods : the air is swalloA\ ed, and is then 
forced into the cavity of the body, its return being prevented 
V)y a muscular contraction Avhich is externally Ansible ' but 
the water enters in a gentle stream through the mouth, Avhich 
is kept wide open and motionless, — this latter action must, 
therefore, depend on suction. The skin about the abdomen 
is mucli looser than that on the back ; hence, during 
the mflation, the loAver surface becomes far more distended 
than the upper, and the fish, hi consequence, floats with its 
back downwards. CuAuer doubts whether the diodon in 
tills position is able to swum ; but not only can it thus move 
forward in a straight line, but it can turii round to cither 
side. This latter movement is elleeted solely by the aid of 
the pectoral finS’ — the tail being collapsed, and not used. 
From the body being buoyed up Avith so much air, the bran- 
chial openings are out of Avater, but a stream draAvn in 
by the mouth constantly Hows through them. 

The fish, having remained in this distended state for a 
short time, generally expelled tlio air and Avater w^ith con- 
siderable force from the branchial apertures and mouth. It 
could emit, at Avill, a certain portion of the water ; and it 
appears, therefore, probable that this fluid is taken in partly 
for the sake of regulating its specific gmAuty. This diodoiA 
possessed se\"eral means of defence. It could give a severe 
bite, and could eject water from its mouth to some distance, 
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at the same time -making a eurious noise by the movement of 
its jaws* TSy the inllation of its body, the papilhe wdth 
which the skin is covered become erect and pointed. But 
the most curious circumstance is, that it secretes from the 
skin of its belly, when handled, a most beautiful caiuninc- 
red fibrous matter, which stains ivory and paper in so per- 
manent a maimer that the tint is retained with all its 
brightness to the present day : I am quite ignorant of the 
nature and use of this secretion. T have hoard from T)r* 
Allan of Forres that he has frequently found a diodon 
floating alive and distended in the stomaeli of the shark, 
and that on soveral occasions he has known it cat its way, 
not only through tlio coats of ihe stomach, but through the 
sides of the monster, which has thus been killed. Who 
w^ould ever have imagined that a little soft tish could have 
destroyed the great and sav age shark ? 

dfcrrcA 18 th . — \Ve sailed from Bahia. A few days after- 
wards, when not far distant from tlic Abrolhos Islets, my 
attention was called to a reddish-brown appearance in the 
sea. The ’whole surface of the water, as it a]>peared under a 
weak lens, seemed as if covered by chopped bits of hay, with 
their ends jagged. These arc minute cylindrical confer vlc, in 
bundles or rafts of from twenty to sixty in each, Mr. 
Berkeley informs me that they are the same species (T7i-cko- 
desrmmrt eri/tkretum) with that found o’ver large spaces in the 
Bed Sea, and whence its name of Bed Sea is derived.* 
Tlieir numbers must be inhiiite. The ship passed through 
se’veral bands of tlieni, one of ’wliich was about ten yards 
wide, and, judging from the muddike colour of the ’water, at 
least two and a half miles long. In almost every long voyage 
some account is given of these conferva?. They appear espe- 
cially common in the sea near Australia; and off Cape Lee u win 

M. Moiitiigiie, ill “ Comptes Kendus,” etc , JuiUot 1841; and '‘Aiinal. ties Scienc, 
Beu. 1S44. 
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I found an allied but smaller and apparently diUerent species. 
Captain Cook in bis third voyagOj remarks, that the sailors 
gave to this appearance the name of sear-sawdust. 

^^ear Keeling Atoll, in the Indian Ocean, I observed many 
little masses of confer vae a few inches square, consisting of 
long cylindrical thrciids of excessive thinness, so as to be 
barely visible to the naked eye, mingled with other rather 
larger bodies, finely conical at both ends. They vary in length 
from .04 to .06 and even to .08 of an inch in length j and in 
diameter from .006 to .008 of an incln Near one extremity 
of the cylindrical part a green septum, formed of granular 
matter, and thickest in the middle, may generally be seen. 
This, I believe, is the bottom of a most delicate, colourless 
sac, composed of a pulpy substance, whicli lines the exterior 
case, but does not extend within the extreme conical poiiits. 
In some specimens small hut perfect spheres of brownish 
granular matter supplied the places of the septa ; and T ob- 
served the curious process hy which they were pioduced. 
The piilpy matter of the internal coating suddenly grouped 
itself into lines, some of which assumed a form radiating 
from a common centre ■ it then continued, with an ii regular 
and rapid movement, to contract itself, so that in the course 
of a second the whole ’was united into a perfect little sphere, 
widcli occupied the position of the septum at one end of tho 
now quite hollow case. The formation of the granular sphere 
was hastened by any accidental injury. 1 may add that 
frequently a pair of these bodies were attached to each other, 
cone beside cone, at that end wdiere the septum occurs, 

I will here add a few other observations connected vrith 
the discoloration of the sea from organic causes. On tho 
coast of Chili, a few leagues north of Concepcion, the l>eagle 
one day jiassed through great hands of muddy water, exactly 
like that of a swollen river ; and again, a degree south of 
Valparaiso, when fifty miles from the land, the same appear- 
ance was still more extensive. Some of the water placed in 
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a glass was of a pale reddish tint j andj examined under a 
microscope, was seen to swarm with minute animalcula 
darting about and often exploding, Timir shape is oval, and 
contracted in the middle hy a ling of vibrating curved ciliye. 
It was, however, very dillicult to examine them witli carcj 
for almost the instant motion ceased, even while crossing 
the held of vision, their bodies burst. Sometimes both ends 
burst at once, sometimes only one, and a quantity of coarse, 
brownish, granular matter was ejected. The animal an 
instant before bursting expanded to half again its natural 
sisie, and the explosion took place about fifteen seconds after 
the rapid progressive motion liad ceased ; in a few cases it 
was preceded for a short interval by a rotatory movement on 
the longer axis. About two minutes after any number were 
isolated in a drop of water they thus perished* The animals 
move wdtli the narrow apex forwards, by the aid of their 
vibratory cilitc, and generally by rapid starts. They are 
exceedingly minute, and quite invisible to the naked eye, 
only covering a space equal to the square of the thousandth 
of ai’t inch. Their numbers were infinite j for the smallest 
drop of water which I could remove contained very many, 
Tn one day we passed through two spaces of water thus 
stained, one of which alone must l^ave extended over several 
square miles. What incalculable numbers of those micro- 
scopical animals 1 The colour of the water, as seen at somo 
distance, was like that of a river which has flowed througli a 
red clay district ; but Uiider tho sliade of the vesseVs side it 
was (|uito as dark as cliocolato* The line where the red and 
blue water joined was distinctly defined. The weather for 
some days j>reviously had been calm, and the ocean abounded 
to an unusual degree with living creatures.* 

In the sea around Tierra del Fuego, and at no great dis- 

* Ml Lesson (“Voyage de la Coq^dlUy tome L, paj?e mentiOBS red water off 
T4ma, lirpareiitly prodneed by tbe same cause, Peronj the distlngni.^hed naturalistj 
in the “Voyage aux Terres Aaistra^les,” }?ives do Irs.? than twelve refercDces to voy- 
agers who have alluded to the discoloured waters of the sea (vol, ii, , page 239). To 
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tance from the land, I have seen narrow linos of water of a 
h right red colourj from the numlier of criiatacea, which some- 
what resemble in form large prawns. The sealers call them 
wliale^food Whether whales feed on them T do not know ; 
but terns, cormorants, and immense herds of groat unwieldy 
seals derive, on some parts of the coast, their chief sustenance 
from these swimming crabs* Scam on invariably attribute 
the discoloration of the water to spawm j but I found this 
to be the case only on one occasion* At tho distance of 
several leagues from the archipelago of the Galapagos, tlie 
ship sailed through three strips of a dark yellowish or mud- 
like water ; these strips w^ere some mOes long, but only a few 
yards wide, and they were separated from the surrounding 
\vater by a sinuous yet distinct margin. The colour ’was 
cause<l hy little gelatinous balls, about the fifth of an inch in 
diameter, in which numerous minute spherical ovules were 
embedded ; they were of tw*o distinct kinds, one being of a 
reddish colour and of a difl’erent shape from the other. I 
cannot form a conjecture as to what two kinds of animals 
these belonged. Captain Colnett remarks that this appear- 
ance is very common among the Galapagos Islands, and that 
the direction of tlie bands indicates that of the currents : in 
the described case, howeverj the line wm caused by the 
wind* Tlie only other appearance wdiich I have to notice 
is a thin oily coat on the water wliich displays iridescent 
colours* I saw a considerable tract of the ocean thus 
covered on the coast of Brazil j the seamen attributed it 
to the putrifying carcass of some whale, w^hich probably 
’was floating at no great distance. I do not here mention 
the minute gelatinous patticlcs, hereafter to be referred to, 
w^hich are frequently dispersed tliroughout the water, for they 
are not sufhciently abundant to create any change of colour. 

the references given Peron may be added, Humboldt’s Pers. IS'arr., Tol- vi.» 
page 904; Flinders’ Voyage, voL L, page 92; T*abni fi.rdie.ro, voL i., page 2S7 ; UlLoa^g 
Voyage ; Voyage oT the jisiroi^he and of the Coquille ; Captain King’s “ Survey of 
Australia, ” etc. 
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Tlierft arc two circuinKtancos in the above accounts which 
appear remarkable : firsts how do the various bodies wdiieh 
form the bands with defined edges keep together] In the 
case of the prawn-like crabs, their niovements were as co- 
instantaneous as in a regiment of soldiers j but this cannot 
happen from anything like voluntary action with the ovules, 
or the confervEG, nor is it probable among the infusoria, Se- 
condly, wliat causes the length and narrowness of the bands] 
The appearance so nmch resembles that which may be seen 
in every torrent, where the stream uncoils into long streaks 
the froth collected in the eddies, that I must attribute the 
effeet to a similar action either of the currents of the air or 
sea. Under this supposition avc must believe that the 
various organised bodies are produced in certain favourable 
places, and are thence removed by the set of either wind or 
water, I confess, liowever, there is a very great difficulty in 
imagining any one spot to be the birthplace of the millions 
of millions of animalcula and confervse r for whence conic the 
germs at such points ] — the parent bodies having been dis- 
tributed by tlie winds and waves over the immense ocean. 
But on no other hypothesis can I understand their linear 
grouping, I may add that Scoresby remarks that green 
water abounding wdth pelagic animals is invariably found in a 
certain part of the Arctic Sea, 
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aio de Janeiro — Eo^ursion norUt of Cape FiHo — Great evaporatw?i — ^laverp 
— Boio/offo Bap — TerreMriat PlaTtarieE—Cloudi^ t^ie Corcovado — 
Ifeaep rain — Mu^ieai frops^Phmphoreicent inseets — B!late7\ sjrprmpmp 
jfowen of — Blue haze — Nohe made hp a buUetftp — ErUomolof/p — A?its 
— TT( 3 ^p kiUiitff a gpider — Panmtical ^ider—^Arti^ii.ee$ of an epewa — 
Gregariom ^ider— Spider^ with an umpmmetrical web. 

April lo Juit/ Sikj 18S2.- — A few days after our arrival 
I became acquainted with an Englisliman who was going 
to visit Ids estate, situated rather more tlian a hundred 
miles from the capital to the northward of Cape Frio. 1 
gladly accepted his kind offer of allowing me to aceoinpany 
him. 

April 8th. — Our party amounted to seven. The fii'St stage 
was very interesting. The day was poiverfully hot, and as 
we passed through the w^oods everything was motionless, 
excepting the large and brilliant butterflies which lazily 
fluttered about. The view seen wdien crossing the hills 
beliind Praia Grande was most beautiful ; the coloui’s were 
intense, and the prevailing tint a dark blue ; the sky and the 
calm waters of the hay vied with each other in splendour. 
After passing through some cultivated country we entered a 
forest, which in the grandeur of all its parts could not be 
exceeded. We arrived by midday at Ithacaia. This small 
village is situated on a plain, and round the central house are 
the huts of the negroes. These, from their regular form and 
position, reminded me of the drawings of the Hottentot 
(ITO) 3 
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liabitations in Soutlierii Africa. As tke moon rose earlj, tfg 
determined to start tlie same evening for our sleeping-place 
at the Lagoa Marica. As it was growing dark we passed 
under one of the massive, bare, and steep bills of granite 
wliich are so common in this country. Tliis spot is notorious 
from having been for a long time the residence of some run- 
away slaves, who, by cultivating a little ground near the 
top, contrived to eke out a subsistence. At length they were 
discovered, and a party of soldiers being sent, the whole were 
seized, with the exception of one old woman, who, sooner than 
again be led into slavery, dashed herself to pieces from the 
summit of the mountain. In a E,oman matron tliis would 
have been called the noble love of freedom: in a poor negress 
it is mere brutal obstinacy. We continued riding for some 
hom^. For the few last miles the road was intricate, and it 
j>assed through a desert waste of marslies and lagoons. The 
scene by the dimmed light of the moon was most desolate. 
A few ^ire^iie^s flitted by us ; and the solitary snipe, as it 
rose, uttered its plaintive cry. The distant and sullen roar 
of the sea scarcely broke the stillness of the night. 

April 9th .— left our miserable sleeping-place before 
sunrise. The road passed through a narrow sandy plain, 
lying between the sea and the interior salt lagoons. The 
number of beautiful fishing bnds, such as egrets and cranes, 
and the succulent plants assuming most fantastical forms, 
gave to the scene an interest which it vrould not othervdse 
have possessed. The few stunted trees vrere loaded with 
parasitical plants, among which the beauty and delicious 
fragrance of some of tho orchideje were most to be admired. 
As tho sun rose the day became extremely hot, and the re- 
flection of the light and heat from the white sand was very 
distressing. We dined at Mandetiba' tho thermometer 
in the shade being Tlic beautiful view of the distant 

wmoded hills, reflected in the perfectly calm water of an 
extensive lagoon, quite refreshed us. As the v^nda here 
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was a very good one, and I ]iave the pleasant but rare re- 
membrance of an excellent dinner, I will be grateful and 
presently describe it, as the type of its class. These liouses 
are often large, and are built of thick upright posts, with 
boughs interwoven, and afterwards plastered They seldom 
have floors, and never glazed windows, but are generally 
pretty well roofed. Uniyersally the front part is open, 
forming a kind of veranda in wdiich tables and benches are 
placed. The bedrooms join on each side, and here the pas- 
senger may sleep as comfortably as he can, on a wooden 
platform covered by a thin straw mat. Tlie vfirida stands in 
a courtyard, where the horses are fed. On first arriving it 
was our custom to unsaddle tlie horses and give them their 
Indian corn ; then, wdth a low bow, to ask the scnht>r to do 
us the favour to give ua something to cat. ^‘Anything you 
choose, sir,” was his usual answer. For the few first times, 
vainly I thanked Providence for leaving guided us to so good 
a man. The conversation proceeding, the case universally 
became deplorable. *^Aiiy fish can you do us the favour 
of giving?”' — ‘‘Hill no, sir,” ^^Anj soup?” — “Ko, sir.” 
“Any bread ? ”^ — “Oh, no, sir.” “ Aziy dried meat?” — 
“Oh no, sir.” If we w-ere lucky, by waiting a couple of 
hours, we obtained fowls, rice, and farina. It not unfre- 
quently happened that Tve 'were obliged to kill W' ith stones the 
potiltiy for our O’wn supper. ^Vdien, thoroughly exhausted 
by fatigue and hunger, we timorously hinted that we should 
be glad of our meal, the pompous and {tliough true) most 
unsatisfactory answ'er 'was, “It vdll be ready wdien it is 
ready. If we had dared to remonstrate any further, wc 
should ha%"e been told to proceed on our journey, as being 
too impertinent, Tlie hosts are most ungracious and dis- 
agreeable in their manners ; their houses and their persons 
are often filthily dirty ; the want of the accommodation of 
forks, knives, and spoons is common ; and I am sure no 
cottage or hovel in England could be found in a state so 
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utterly destitute of every comfort* At C^impos Is^ovos, 
however^ we faired aumptaouslyj having rice and fowlSj 
biscuit j Trviiiej and spirits, for diimer ; coffee in the evening, 
and fish Avith coffco for breakfast* All this, with good foo^l 
for the horses, only cost two shillings and sixpence per head. 
Yet the host of this v^nda, i>eiiig asked if he knew anything 
of a whip which ono of the party had lost, gruffly answered, 
“ How should I know ? Why did you not take caro of it '? 
I suppose the dogs have eaten ih^^ 

Leaving Mandetiha, wb continued to pass tli rough an 
intricate wilderness of lakes, in some of which w^ere fresh, 
in others salt watei- shells* Of the former kind T found a 
limmea in great nuinbers in a lake, into which the inhabh 
tants assured me that the sea enters onco a year, and some- 
times of teller, and inalces the water quite salt* 1 have no 
doubt many interesting facts, in relation to marine and fresh- 
water animals, might be observed in this chain of lagoons 
which skirt the coast of Brazil. M. Gay * has stated that 
lie found in the neighbourhood of Bio shells of the marine 
genera solcn and mytilus, and fresh- water ampullarite, living 
together in brackish water. T also frequently observed in 
the lagoon near the Botanic Garden, whore the water is only 
a little less salt than in the sea, a species of hydrophilus, 
very similar to a w^ater-beetle common in the ditches of 
England* Tn the same lake the only shell belonged to a 
genus gcncT'ally found in estuaries. 

Leaving the coast for a time we again entered the foresh 
Tlie trees were very lofty and remarkable compared wdth 
those of Europe, h orn the whiteness of their trunks. 1 see, 
by ray note-book, “wonderful and beautiful lowering para- 
sites invariably struck me as the most novel object in these 
grand scenes. Travelling onwards, we passed through tracts 
of pasturage nuich injured by the enormous conical ants’ 
nests, wliich wore nearly twelve feet high. They gave to 

* “ Annttiea dea Sciences Nanircllcs ” for 1S33: 
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the plain exactly the appearance of the iDud volcanoes at 
Jornllo, figured by Humboldt. We ariived at Eiigeiihoclo 
after it was darl^:, having been ten lionrs on horseback. 1 
never ceased, during the whole journey, to be suqndsed at 
the amount of labour which the horses were capable of 
enduring ; they appeared also to recover from any injury 
much sooner than those of our Hngiisli breed. The vampire 
bat is often the cause of much trouble, by biting the horses 
on their withers. The injury is generally not so much owing 
to the loss of blood as to the inflammation wdiich the pres- 
snre of the saddle afterwards produces. The W'hole circum- 
stance has lately been doubted in England ; I Avas therefore 
fortunate in being pi'esent when one 

Wat.) was actuaOy caught on a horse^s back. We were 
bivouacking late one evening near Coquimbo, in Chili, wdmn 
inj servant, noticing that one of the liorses was very restive, 
w'ent to see wliat ’was the matter, and fancying he eould 
distinguish something, suddenly put his hand on the beast^a 
withers and secured the vampire. In the morning the spot 
wdiere the bite liad been inflicted was easily distinguished 
from being slightly S’wollen and bloody. Tlie third day 
after’wards we rode the horse without any ill effects. 

IBlh . — After three days’ travelling we arrived at 
Socego, the estate of Sciihdr Manuel Eiguireda, a relation of 
one of our party. The house was simple, and, though like a 
barn in form, w’^as well suited to the climate. In the sittings 
room gilded chairs and sofas wore oddly contrasted with the 
whitew^ashed walls, thatched roof, and windows without 
glass. The house, together wdth the granaries, the stables, 
and workshops for the blacks, who had been taught various 
trades, formed a rude kind of quadrangle, in the centre of 
which a large pile of coffee was drying. Tiiese buddings 
stand on a little hill overlooking tho cultivated ground, and 
surrounded on every side by a wall of dark green luxuriant 
forest The chief produce of this part of tlic country is 
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cofTce, Each, tree is supposed to yield aimually, on an 
average^ two pounds; hut some give as much as eight 
Mandioca or cassada is likewise eultivatf^d in great quantity* 
Every part of this plant is useful : the leaves and stalks are 
eaten by the hoiseSj and the roots are ground into a pulp, 
Trvhich^ when pressed dry and baked, forms the farinaj the 
principal article of sustenance in the Brazils. It is a curious 
though well-known fact that the juice of this most nutritious 
plaiit is highly poisonous. A few years ago a cow died at 
this Jazenda, in consequence of having drunk some of it. 
Scnlior Eiguireda told me that he had planted the year 
before one bag of or beans, and three of rico ; tlie 

former of which produced eighty and the latter three hundred 
and twenty fold. The pasturage supports a fine stock of 
cattle, and the woods are so full of game tliat a deei‘ had 
been killed on each of the three previous days. This pro- 
fusion of food showed itself at dinner, where, if the tables 
did not groan, the guests surely did ; for each person is ex- 
pected to eat of every dish. One day, havingj as I thought, 
nicely calculated so that nothing should go away untasted, 
to my utter dismay a roast turkey and a pig appeared in all 
their substantial reality. During the meals it was the em- 
ployment of a man to drive out of tho room sundry old 
hounds and dozens of little black children, which crawled in 
together at eveiy oj>portunity. As long as the idea of 
slavery could be banishedj there was soraething exceedingly 
fascinating in this simple and patriarchal style of living ; it 
was such a perfect retirement and independence from the rest 
of the world. As soon as any stranger is seen arriving a 
largo bell is set tolling, and generally some small cannon are 
firecL The event is thus announced to the rocks and woods, 
but to notliing else. One morning T walked out an hour 
before daylight to admire the solemn stillness of the scene. 
At last the silence was broken by the morning hymn raised 
on higli by the whole body of the blacks; aiid in this manner 
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their daily work iis generally bcguru On such fazendas as 
these I have no doubt tlie slaves pass happy and contented 
lives. On Saturday and Sunday they Avork for themselves, 
and in this fertile cKmatc the labour of two days is sudicient 
to support a man and liis family for the ivhole week, 

April — Lca\dng Soc^go^ we rode to another estate on 

the Rio Macae, wliich Avas the last patch of cultivated ground 
in that direction. The estate was tAvo and a half miles long^ 
and the owner had forgotten hoAv many broad. Only a very 
small piece had been cleared, yet almost eveiy acre was 
capable of yielding all the various ridi productions of a 
tropical land. Considering the enormous area of Brazil, the 
proportion of cultivated ground can scarcely be considered 
os anything comjiared to tiiat whicli is left in the state of 
iiaturo. At some future age hoAv A^ast a population it will 
support 1 During the second day^s journey Ave found the 
road so shut up that it Avas necessaiy that a man should go 
ahead Avith a sword to cut aAvay the creopeis. The forest 
abounded Avith beautiful objects, among Avdiioh the tree 
ferns, though not large, were, from their bright green foliage 
and tlie elegant curvature of tlieir fronds, most Avorthy of 
admiration. In the evening it rained very heavily, and 
although the thermometer stood at Go" I folt very cold. As 
soon as the rain ceased it Avas curious to observe tlie ex- 
traordinary evaporation which commenced over tlie aa^KoIo 
extent of the forest. At the height of a hundred feet tiro 
hills were buried in a dense Avhite vapour, which rose like 
columns of smoke from the most thickly-wooded parts, and 
especially from the valleys. I observed this phenomenon on 
several occasions. I suppose it is OAving to the large surface 
of foliage pre\dously heated by the suii^s.rays. 

While staying at this estate I AA^as very nearly being an 
eye-witness to one of those atrocious acts Avhich can only 
take place in a slave country, OAving to a quarre]. and a 
law-suit the owner was on the point of taking all the Avomen 
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anfi cliildreii from the male slaves and selUii^ them separately 
at the public auction at Hio. Interest, and not any feeling 
of eonipassioii, prevented this act* Indeed I do not believe 
the inhumanity of separating tliirty families^ who had lived 
together for many years, even occurred to the owner. Yet I 
will pledge myself that in humanity and good feeling he was 
superior to the common run of inen. It may be said there 
exists no limit to the blindness of interest and scldsh habit* 
I may mention one very triiimg anecdote which at the time 
struck me more forcibly than any story of cruelty. T was 
crossing a ferry w ith a negro who was uncommonly stupid. 
In endeavouring to make him understand, I talked loud and 
made signSj in doing which I passed my hand near his face* 
He, T suppose, thought 1 was in a passion and was going to 
strike him ■ for instantly, wdtli a fnglitened look and half- 
shut eyes, he dropped his hands. I shall never forget my 
feelings of surprise, disgust, and shame at seeing a great 
powerful man afraid even to %vard off a blow directed, as lie 
thought, at his face. This man had been trained to a degra- 
dation lo’wer than the slavery of the most helpless animal 
April ISth . — in returning wc spent two days at Socego, 
and I employed them in collecting insects in the forest. The 
greater number of trees, although so lofty, are not more than 
three or four feet in circumference* There arc, of course, a 
few of much greater dimension. Sonlior Mtuiuel was then 
making a eaiioo seventy feot in length from a solid trunk, 
which had originally been one hundred and ten feet long, and 
of great thickness. The contrast gf palm trees, growing 
amidst the common branching kinds, never fails to give the 
scene an iiitertropical character. Here the woods w^ere orna- 
mented by tlie cabbage palm — one of the most beautiful of 
its family* With a stem so narrow^ that it might bo clasj>ed 
with the two hands, it waves its elegant head at the height 
of forty or fifty feet above the ground* The woody creepers, 
themselves covered by other creepers, were of great thick- 



© The Complete Work of Charles Darwin Online 



I'OMEST SOEMES. 



41 



ness : some which 1 measured were two feet in cireumferenco. 
Many of the older trees presented a very curious appearance 
from the tresses of a liana hanging from tlieir boughs ^ and 
resembling bundles of hay. If the eye was turned from the 
world of foliage above to the ground beneath, it was 
attracted by the extreme elegance of the leaves of the ferns 
and mimossa The latter, in some parts, covered the surface 
with a brush wood only a few inches high. In walking 
across these tliick beds of mmiosie, a broad track was 
marked by the change of shatle^ produced by the drooping of 
their sensitive petioles. It is easy to specify the individual 
ohjeers of admiration in these grand scenes, but it is not 
passible to give an adequate idea of the higher feelings of 
wonder, astonishmentj and devotion wliich fill and elevate 
the miiicL 

April Leaving Soc^go, dmung the two first days 

we retraced our steps. It was very wearisome work, as the 
road generally ran across a glaring hot sandy plain, not far 
from the coast, I noticed that each time the horse put its 
foot on the dne siliceous sand a gentle chirping noise was 
produced On the third day we took a different line, and 
passed througli tlic gay little village of Madrc dc I)c6s. This 
is one of the principal lines of road in Brazil; yet ikwas in 
so bad a state that no wlieeb vehicle, excepting the clumsy 
bullock- w'aggoii, could piiss along. Iii our w hole journey w'e 
did not cross a single bridge built of stone ; and those made 
of logs of w^ood were fre<pently so much out of repair that 
it w^as necessaiy to go on. one side to avoid them. All 
distances are inaccurately knowm. The road is oftc 7 i 
marked by crosses, in the place of milestones, to signify 
wdierc human blood has been spilled. On the evening of the 
2t3rd we arrived at E,io, having hnished ovv pleasant little 
excursion. 

During the remainder of my stay at Eio I resided in a 
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cottage at Botofogo Bay. It wsoi impos^l^ble to wi&li for 
anything mure deliglitful than tlius to spend, some weekB in 

so magnilicent a country. In England any person fund of 

natural histury enjoys in his ivalks a gre^t advantage, by 

always having something to attract his attention ; but in 

these fertile climates^ teeming wdth life, the attractions are 
so nunierons that he is scarcely able to walk at all. 

The few observations which T was enableti to make were 
almost exclusively confined to the invertebrate animals-. Tho 
existence of a division of the genus Plaiiaria, w Inch inhabits 
the dry land, interested me much. These animals are of so 
simple a structure that Cuvier has arranged them with the 
iiitestiiiaJ worms, though never foiuid within the bodies of 
other animals. hlumcrous species inhabit both salt and 
fresh Tvater ; but those to which I allude NS^ere found, oven 
in tlio drier parts of the forest, beneath logs of rotten wood, 
on which 1 believe they feed. In general form they 
resemble little slugs, but are very much iiarrow^cr in pro- 
portion, and several of the species arc beautifully coloured 
with iongitudinal stripes. Their structure is very simple r 
near the middle of the under or era wiling surface there aro 
two small transverse slits, from the anterior one of which a 
funnel-shaped and highly irritable mouth can be protruded. 
For some time after the rest of the animal was completely 
dead from the effects of salt water or any otlicr cause, this 
organ still retained its vitality. 

I found no less than tsvclve different species of terrestiial 
planariie in different parts of the southern hemisphere.* 
Some specimens which I obtained at Van Biemeids Land I 
kept alive for nearly two months, feeding them on rotten 
wood. Havdng cut one of them transversely into two nearly 
equal parts, in tlie course of a fortnight both had the shape 
of perfect animalB. I had, however, so divided the body 

^ I have deseribod and iiitmed these species in tho “ Anuais cf Niitm'fll History, 
Vol. xiT. j p. 241. 
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tliEit on0 of the lialves contained both the inferior orificesj 
and the other j in consaequencej none. In the course of 
twenty -five clays from the operation ^ tho more j>erfect half 
could not have heeii distinguislicd from any other spccimciL 
The other had increased much in si^:o, and towards its 
posterior end a clear space was formed in the paren^ 
chymatous mass, in which a rudimentary cup “Shaped mouth 
could clearly be distinguished ; on the under surface, how- 
ever, no corresponding slit w-as yet open. If the increased 
heat of the weather, as we approached the equator, had not 
destroyed all the individuals, there can be no doubt that this 
last step w^ould have completed its structure. Although so 
w^ell known an experiment, it wuis interesting to w^atch the 
gradual praduction of every essential organ out of tho simple 
extremity of another animal. It is extremely dihioult to 
preserve these planarite : as soon as the cessation of life 
allows the ordinary laws of change to act, their entire bodies 
become soft and duid, with a rapidity whicli I have never 
seen equalled. 

I first visited the forest in w^hich these planaria^ were 
found in company with an old Portuguese priest, who took 
me out to hunt with him. The sport consisted in turning 
into the cover a few dogs, and then patiently w alting to hre 
at any animal wliich might appear. Wo w ere accompanied 
by the son of a neighbouring farmer — a good specimen of a 
wild Brazilian youth. He was dressed in a tattered old 
shirt and trousers, and had his head uncovered \ he carried 
an okl-fashionod gun and a large knife. The habit of 
oarrying the knife is univoiml; and in traversing a thick 
w^ood it is almost necessary, on account of the creeping 
plants. The frequent occurrence of murder may be partly 
attributed to this habit. The Era^^ilians are so dexterous 
with the knife that they can tloow^ it to somo distance with 
precision, and with sufficient force to cause a fatal w-ound. I 
have seen a number of littlo boys practising this art as a 
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game o£ play, and from their ^kill in hitting an upright 
stick they promised well for more earnest attempts. My 
companion^ the day before, had shot two large bearded 
monkeys* Tlicse animals have prehensile tails, the extremity 
of wiiich, even after death, can support the wliole weight of 
the body. One of them thus remained fast to a branch, and 
it was necessary to cut down a large tree to procure it This 
was soon ejected, and down came tree and monkey with an 
awful crash. Our day^s sporty besides the monkey, was 
confined to sundry small gi^ccn parrots and a few toucans, I 
profited, however, by my acquaintance vntli the Portuguese 
padre, for on another occasion he gave me a fine specimen of 
the Yagouaroundi cat 

Every one has heard of the beauty of the sccnciy near 
Botofogo. The house in which I lived was seated close 
beneath the well-known mountain of the Coroovado. It has 
been remarlted, with much truth, that abruptly conical hills 
are characteristic of the formation which Humboldt desig- 
nates as gneiss-granite. Kotliing can be more striking than 
the effect of these huge rounded masses of naked rock rising 
out of the most luxuriant vegetation* 

I w'aa often interested hy watching the clouds, which, 
rolling in from seaward, formed a bank just beneath tlie 
highest point of the Corcovado. This monntain, like most 
others, wlien thus partly veiled, appeared to rise to a far 
prouder elevation than its real height of two thousand three 
hundred feet. Mr, DanicH has observed, in his ineteorcilogical 
essays, that a cloud sometimes appears fixed on a mountain 
summit, while the wind continues to blow over it. The 
same phenomenon here presented a slightly different 
appearance* In this case the cloud was clearly seen to curl 
over and rapidly pass by the summit, and yet was neitlicr 
diminished nor increased in sise. The sun was setting, and 
a gentle soufclierly breeze, striking against the southeTm side 
cf tlie rock, ininglcd its current with the colder air above ; 
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and the vapour was thus condensed : but as tJic light wreaths 
of cloud passed over the ridge^ and came wdtbin the inlluence 
of the warmer atmosphere of the northern sloping banhj they 
%vere immediately redissolvcd* 

The climatej during the months of May and June, or the 
Viegiiming of winterj was delightful. The meari temperaturoj 
from observations tab on at nine o^clockj both morning and 
evening, v/as only 72"". It often rained heavily, but the 
drying southerly winds soon again rcaidered the walks 
|:ileasant. One momingj in tlie course of six hours, L(> 
inches of rain fell. As this storm passed over the forests 
which surround the Oorcovado, the sound produced by the 
drops pattering on the countless multitude of leaves was 
very remarkable ; it could be heard at the distance of a 
quaiier of a mile, and was like the rushing of a great body 
of water. After the hotter days, it was delicious to sit 
quietly in the garden and watch the evening pass into night. 
Nature, in these climes, chooses her vocalists from more 
humble performers than in Europe. A small frog, of the 
genus Hyla, sits on a blade of grass about an inch above the 
surface of the water, and sends forth a pleasing chirp : 
when several are together they sing in harmony on diftereiit 
notes. I had some difficulty in eatehiog a specimen of this 
frog. The genus Hyla has its toes terminated by small 
suckers ; and I found this animal could crawl up a pane of 
glass when placed absolutely perpendicular. Various cicadse 
and crickets, at the same time, keep up a ceaseless shrill 
cry, but which, softened hj the distance, is not unpleasant. 
Every evening after dark this great concert comrnencedj and 
often have T sat listening to it, until my attention has been 
drawn away by some curious passing insect. 

At these times the firehies are seen flitting about from 
hedge to hedge. On a dark night the light can he seen at 
about two hundred paces distant. It is remarkable that in 
all the different kinds of glowvvorms, sliining elaters, and 
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yarioii&i marine anitoftls (sticli as the Crustacea^ ’mcdiisiB, 
nereiclaCj a coralline of the genus Clytia, and Pyrosoma), 
which I have observed, the light has been of a well-marked 
green colour. All the hrellies which T caught here belonged 
to the Lampyridye (in which family the English glowworm is 
included), and the greater number of specimens were of 
Lumpy ns occidentalis. 1 found that this insect emitted 
the most brilliant flashes when irritated : in the intervals, 
the abdominal rings were obscured. The flash w-as almost 
comstantaneous in the two rings, but it was just perceptible 
hrst in the anterior one. The shining matter was Iluid and 
very adhesive ; little spots, where the skin had been torn, 
continued bright with a slight scintillation, whilst the 
uninjured parts were obscured. When the insect was 
decapitated the rings remained uninterruptedly bright, but 
not so brilliant as before r local irritation with a needle 
always increased the vividness of the light. The rings in one 
instance retained their luminous property nearly twenty-four 
hours after the death of the insect. From these facts it 
Tvoiild appear probable that the animal has only the power 
of concealing or extinguishing the light for short intervals, 
and that at other times the display is involuntary. On the 
muddy and Avebgravel walks 1 found the larva> of this 
laoipyris in great numbers : they resembled in general form 
the female of the English glowworm. These larvie possessed 
but feeble luminous powers : very difFerently from their 
parents, on the slightest touch they feigned death, and 
ceased to sliine ; nor did irritation excite any fresh display, 
I kept several of them alive for some time. Their tails are 
very singular organs, for they act, hy a well-fitted con* 
trivanee, as suckers or organs of attachment, and likewise as 
reservoirs for saliva, or some such fluid, I repeatedly fed 
them on raw meat - and I invariably observed that every 

* I am ^freatly indebted to !Mx. 'Waterhouse for his kindness in naming for me 
this and many other insects, and In givia>fme nnitli valuable aaRiRtance. 
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now and tlion tho extremity of tJie tail was applied to tke 
Tnoutkj and a drop of Iluid exuded on the moat, which was 
then in the act of being consumed. The tail, notwith- 
standing so much practice, does not seem to bo able to hnd 
its way to the )nouth ; at least the neck was always touched 
first, and apparently as a guide. 

lien we were at Eahia, an elater or beetle {PyTaphorus 
himmios^ia^ ) scorned tho most couimoii luminous insect- 
Tlie light in this case was also rendered more brilliant by 
irritatioiL I amused myself one day by observing the 
springing powers of this insect, Tvhicli have not, as it appears 
to me, been properly described * TJic elater, when jdaced 
on its back and preparing to spring, moved its head and 
thorax backwards, so that the pectoral spine was drawn out, 
and re.sted on the edge of its sheath. The same backward 
movement being continued, the spine, hy the full action of 
the muscles, was bent like a spring 5 and the insect at this 
mom out rested on the extremity of its head and wing-cases. 
The effort being suddenly relaxed, the head and thorax flew 
up, and in consequence the base of the wing-cases struck the 
supporting surface with such force that the insect by the 
reaction w-as jerked upwards to the height oi one or tw-o 
inches. The projecting points of the thorax, and the sheath 
of the spine, served to steady the whole body during the 
spring. In the descriptions Avhicli I have read, sufficient 
stress does not appear to have been laid on the elasticity of 
the spine : so sudden a spring could not be the result of 
simple muscular contraction without the aid of some me- 
chanical contrivance. 

On several occasions I enjoyed some short but most pleasant 
excursions in the neighbouring country. One day I went to 
the Botanic Garden, where many plants, well known for 
their great utility, might be seen grmdng. Tho leaves of tho 

* Kirby’s FntomologT, vol. ii., p. 317 . 
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camp]ior, pepper, ciimamoR, and clove trees were dclightfiiliy 
arcunatic ; and the "bread- fruit, tlie jaca, and the mango vied 
witli each other in the magnifieeDCO of their foliage. Tlie 
landscape in the neighbourhood of Bahia almost takes its 
character from the two latter trees. Before seeing them, I 
had no idea that any tiees could cast so black a shade on the 
gi ourid* Both of them bear to the eveigreen vegetation of 
these climates the same kind of relation which laurels and 
hollies in England do to the lighter green of tlio deciduous 
trees* It may he observed that the houses within the tropics 
are surrounded by the most beautiful forms of vegetatioii, 
because many of them are at the same time most useful to 
man* Who can doubt that these qualities are united in the 
banana^ the cocoa nut, the many kinds of palm, the orange, 
and the bread-fruit tree^ 

During this day I was particularly struck with a remark 
of Humboldt^s, who often alludes to “the thin vapour which, 
without changing the transparency of the air, renders its 
tints more harmonious, and softens its effects.^’ This is an 
appearance which I have never observed in the temperate 
zones. The atmosphere, seen through a short space of half 
or three quarters of a mile, was perfectly lucid, but at a 
greater distance all colours w-ero blended into a most 
beautiful haze, of a pale French gray, mingled with a little 
blue* The condition of the atmosphere between the morning 
and about noon, wdien the ell'ect ’was most evident, had 
undergone little change, excepting in its dryness. In the 
interval, the differ cnee between the dew point and tem- 
perature had increased from 7^.5 to I?""* 

On another occasion I started early and ivalkod to the 
Oavia, or topsail mountain. The air was delightfully cool 
and fragrant, and the drops of dew still glittered on the 
leaves of the large liliaceous plants w hich shaded the stream- 
lets of clear water. Sitting down on a block of granite, it 
Avas delightful to watch the various insects and birds as they 
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flew past. Tlie Immmirtg-bird seems partimilarly fond of such 
shady retired spots. Whenever I saw these little creatures 
buzzing round a flower, with their wings vibratnig so rapidly 
as to be scarcely visihlcj I was reminded of the sphinx 
moths : their movements and habits are indeed in many 
resj>ects very similar* 

Following a pathway I entered a noble forest, and from a 
height of five or six hundred feet one of those splendid 
view^s rras presented which are so common on every side of 
Hio. At tliis elevation the landscape attains its most 
biilliant tint ; and every form, every shade, so completely 
surpasses in magnificence all that the European has ever 
beheld iti his own country, that he knows not how to express 
his feelings* The general effect frequently recalled to my 
mind the gayest scenery of the opera-house or the groat 
theatres* I never returned from these excursions empty - 
handed. Tliis day I found a specimen of a curious fungus, 
called hymenophalius. Most people know the English 
phallus, which in autumn taints the air with its odious 
smell : this, however, as the entomologist is aware, is to some 
of our beetles a delightful fragrance. So was it here ; for a 
strongylus, attracted by the odour, alighted on the fungus as 
I earned it in my hand. We here see in two distant 
countries a similar relation between plants and insects of the 
same families, though the species of both are different. 
\Vdien man is the agent in introducing into a couiitr}?' a new 
species, this relation is often broken : as one instance of this 
1 may mention that the leaves of the cabbages and lettuces, 
which in England afford food to such a multitude of slugs 
and cateq:)illai‘s, in the gardens near liio are untouched. 

During our stay at Brazil I made a large collection of 
insects. A fe^v general observations on the comparative 
importance of the diderent orders may be interesting to the 
English entomologist. The large and brilliantly-coloured 
T^cpidoptera bespeak the zone they inhabit far more plainly 
( 100 ) 4 
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tb ail any oth oi ‘ race of animal s* I alliid e only to t lie bntterfl ics ; 
for the motliSj contrary to wliat might have been expected 
from the raiikiieBS of the vegetation, certainly appeared in 
inn eh fewer number s than In our owni temperate regions- I 
was much surprised at the habits of Papilio feronia. This 
butterfly is not uncommon, and. generally frequents the 
orange-groves* Although a high flier, yet it very frequently 
alights on the tmnks of trees. On these occasions its head 
is invariably placed dowm wards ; and its w ings are expanded 
in a horizontal plane instead of being folded iTrtieally, as is 
commonly the case. This is the only butterfly which I have 
ever seen that uses its legs for running* INot being aware 
of tills fact, the insect more than once, as I cautiously 
approached Avith my forceps, shuffled on one side just as tho 
instrument w^as on the point of closing, and thus escaped* 
But a far more singular fact is the poAver AAdiich this sj>ecies 
possesses of making a noise.* Heveral times when a piair, 
probably male and female, A^^ere chasing each other in an 
irregular course, they passed Avithin a feAv yards of me ; and 
T distinctly heard a clicking noise, similar to that produced 
by a toothed w^hcel passing under a spring catch* The noise 
AvaKS continued at short interAmls, and could be distinguished 
at about tvA^enty yards’ distance : I am certain there is no 
error in the observ'ation. 

I was disappointed in the general aspect of the Coleoptera. 
Tho number of minute and obscurely-coloured beetles is 
exceedingly great! The cabinets of Europe can, as yet, 

^ Mr. Ooubltiday Ms Litnly escribed (before tlie Entomological Society, Martih 
1S45) a peculiar atruc:ture in tlio wirigg of tMa butterfly, which seeuss to be the 
means of its making its uoke. He suys, “ It is Toniarkable for having a. sort of dnim 
at the base of the forg wings, between the eostal ncrvnrn and the subcoataL These 
twQnervnres, moreover, have a peculiar «erew-like diaphragm or vessel in the Interior.*' 
1 find in Langsdortfs tja,veLs (in the years iyojJ-7, p- 74) it la said, that in the island 
of St. Catherine's, on the coast of Brassil, a butterfly ealled Kebrua ilolfmanseggi, 
makes a noise, when flying away^ like a rattle. 

t I may mcntioTi, aa a eommon instance of one day's (June 2Std) eoUeeting, when 
I was not attending parti en lari y to the Coleoptera, that I <aught siiEty-eight species 
of that order. Amonjf these, thero were only two of tlie Carabidit, four Eraehelytra, 
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boast only of tlio larger species from tropical climates. It is 
sufficient to disturb tlie composure of an entomologist’s mind 
to look foTwai'd to tbe future dimensions of a complete 
catalogue. The carnivorous bcctleSj or CarabidiCj appear in 
extremely few numbers witkin tlie tropics : this is the more 
remarkable when compared to the case of the carnivorous 
quadrupeds, which are so abundant in hot countries. I was 
struck with this observation both on entering Brazil and 
when 1 saw the many elegant and active forms of the 
Harpalidie reappearing on the temperate plains of La Plata. 
Do tiie very numerous spiders and rapacious Hy meiioptera 
supply the place of the carnivorous beetles'? The carrion- 
feeders and Bracbeiytera are very uncominon; on tho othci" 
hand, the Rhyncopliora and Ohrysoinelida^j all of which 
depend on the vegetable world for subsistence, are present in 
astonishing numbers, I do not here refer to the number of 
dilTereiit species, but to that of the individual insects ; for on 
this it is that the most striking character in the entomology 
of dillercnt countries depends. The orders Oi thoptcra and 
Hemiptera are particularly numerous ; as likewise is the 
stinging division of the Hymen op tera — the bees, perhaps, 
being excepted, A person, on first entering a tropical forest, 
is astonished at the labouis of tlio ants : >vclblieaten paths 
branch off in every direction, on which an army of never- 
failing foragers may be seen, some going forth, and othei^s 
returning, burdened >vith pieces of green leaf, often larger 
than their own bodies^ 

A small dark ’Coloured ant sometimes migrates in countless 
numbers. One day, at Bahia, my attention was drawn by 
observing many spiders, cockroaches, and other insects, and 
some lizards, rushing in the gi^eatest agitation across a bare 
piece of ground. A little way behind, every stalk and leaf 

fifteen Rhynciophoraj and fourteen of tlie CliryaomeHdffi. Tbirty-aeven epecies of 
ArachnidEo, wliiob I brought 110106^ ’WiU bo sntficiont to prove that I was not pujiiig 
overmuch attention to the sencrEilIy favoured order of Coleoptera. 
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was black Gited by a small ant. Tho swanu having crossed 
the hare space, divided itselfj and descended an old wall. By 
this means many msects were fairly enclosed ; and the eflbrts 
w-hich tho poor little creatures made to extricate themselves 
from such a deatli were wonderful When the ants came to 
the road they changed their coursCj and in narrow files 
reascendod the wall. Having placed a small stone so as to 
intercept one of the lineSj the whole body attached it, and 
then immediately retired. Shortly afterwards another body 
came to tlie charge, and again having failed to make any 
impression, this line of march was entirely given np. By 
going an inch round, the file might have avoided the stone, 
and this doubtless %vonld have happened, if it had been 
originally there; but having been attacked, the lion-hearted 
little w^a.mors scorned the idea of yielding* 

Coidaiii wasp-like insects, which construct in the coi'iiers 
of the verandas clay ceils for their larvie, are very numerous 
in the neighbourhood of lUo. These cells they stuff full of 
half-dead spiders and caterpillars, which they seem wonder- 
fully to know how to sting to that degree as to leave them 
paralyzed but alive, mitil their eggs are hatched ; and the 
larvm feed on the horrid mass of powerless, half-killed 
victims — -a sight ’which has been described by an enthusiastic 
natur'alist^ as curious and pleasing 1 T was much interested 
one day by w^atching a deadly contest between a pep sis and 
a large spider of the genus Ly cosa. The wasp made a 

sudden dash at its prey, and then flc’w away. The spider was 
e^ddeiitly wounded, for, trying to escape, it rolled down a 
little slope, but liad still strength sufficient to crawl into a 
thick tuft of grass. Tho wasp soon returned, and seemed 
surprised at not immediately finding its victi’ra. It then 
commenced as regular a hunt as ever hound did after fox ; 

^ In a niaiiuacript in t-Iie IJritish Muaeuui by Mr. Abbott, who uisde his observations? 
in Oeorgia. See Mr. A, White’s pa-per in the ^b-Lfmals of Xat. Higt.y vol. viL, p. 47S. 
nioutenjmt Hutton h:is described aphe:^ with similar habits in Tndlfi,, in the 
“ Journal of the A&iatic Sodetj^" voL f., p. fi.'jb. 
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malfiTig short semicircular casts, and all the time rapidly 
vibrating its wings and antemias. The spider, though well 
concealed, was soon discovered j and the wasp, evidently 
still afraid of its atlversary^s jaws, after much niaiKcu^n'ing, 
inflicted two stings on the under side of its thorax. At last, 
carefully examining with its antennai the now motionless 
spider, it proceeded t-o drag away the body* But I stopped 
both tyrant and prey.'^ 

The number of spiders, in pioportion to other insects, is 
here compared with England very much larger, — perhaps 
more so than with any other division of the articulate 
animals. The variety of species among the juinjuing spiders 
appears almost infinite. Tlie genus, or rather family of 
Epeira, is here characterized by many singular forms j some 
species have pointed conaceous shells, others enlarged and 
spiny tihise. Every path in the forest is barricaded with the 
strong yellow w^eb of a species, belonging to the same division 
with the Epeira clavipes of Fabricius, which >vas formerly 
said by Sloane to make, in the "West Indies, webs so strong 
as to catch birds. A sjnall and pretty kind of spider, with 
very long fore legs, and which appears to belong to an 
undescribed genus, lives as a parasite on almost every one of 
these "webs. I suppose it is too insignificant to be noticed by 
the great epeii-a, and is therefore allowed to prey on the 
minute insects, ^vhich, adhering to the lines, w^ould otherwise 
be wasted. When frightened, this little spider either feigns 
death by extending its front legs, or suddenly drops from the 
wob. A large epeira of the same division with Epeira 
tuberculata and conica is extremely common, especially in 
dry situations. Its web, which is generally jdaced among 
the great leaves of the common agave, is sometimes 

* Don Felix AmTA (vol. i., p. 175), mentioning a hyuienopteroua insect,, probably 
of tlie siiine gemis, says he anw it dragging a dead spidor through tall jfraaa in a 
straight line to its nest, wliioh was ooc hundred and isixty-tliToc paots distal^ t. lie 
adds that the wasp, in orticr to find the road, every uow and tlieu made “demi- 
tours ct environ trois palmer.” 
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strengtlieiied near tUe centre by a pair or even four zig-zag 
ribbon which connect two adjoining rays. When any large 
insect, as a grassliopper or wasp, is canght, the spider, by a 
de^iterons inovenientj makes it revolve very rapidly, and at 
the same time emitting a band of threads from its spinners, 
soon envelops its prey in a ease like the cocoon of a silkworm. 
The spider now examines the powerless victim, and gives the 
fatal bite on the hinder part of its thorax ■ then retreating, 
patiently waits till the poison has taken effect. The 
virulejicc of this poison may be judged of from the fact that 
in half a minute I opened the mesh and found a large wasp 
quite lifeless. This epeira always stands with its head 
downwards near the centre of the weh. When disturbed, it 
acts differently according to circumstances : if there is a 
thicket below, it suddenly falls down \ and I have distinctly 
seen the thread from the spinners lengthened by the animal 
while yet stationary, as preparatory to its fall If the 
groimd is clear beneath, the epeira seldom falls, but moves 
quickly through a central passage from one to the other side. 
When still fuiiher disturbed, it practises a most curious 
manoeuvre : standing in the middle, it violently jerks the 
weh, which is attached to elastic twigs, till at last the whole 
acquires such a rapid vibratory movement that even the 
outline of the spider^s body becomes indistinct, 

It is well known that most of the Eritish spiders, when a 
large insect is caught in their webs, endeavour tt> cut the 
lines and liberate their prey, to save their nets from being 
entirely spoiled. I once, however, saw in a hot-house in 
Shropshire a large female wasp caught in the irregular web 
of a quite small spider ; and this spider, instead of cutting 
the weh, most perse vcringly continued to entangle tho body, 
and especially the wings, of its prey. The wasp at first 
aimed in vain repeated thrusts with its sting at its little 
antagonist. ITtying tlie wasp, after allowing it to struggle 
for more than an hour, I killed it and put it back into the 
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web. The spider soon returned ; and an liour afterwards I 
was much surprised to find it with its jaws buried in the 
orifice through which the sting is protruded by tlie living 
w asp. I drove the spider away two or three times, but for 
the next twenty-four hours i always found it again sucking 
at the same place, Tlie spider became iiiuch distended by 
the juices of its prey, which was many times larger than itself. 

I may here just mention that I found, near St* Fc Bajada, 
many large black spiders, with ruby-coloured marks on. their 
hacks, having gregarious habits. The webs were placed 
vertically, as is invariably the case with the genus Epeim ^ 
they were separated from each other by a space of about two 
feet, but w'ere all attached to certain common lines, which 
were of great length, and extended to all parts of the 
community. In this manner tlie tops of some large bushes 
were encompassed by the united nets* Azara* has described 
a gregarious spider in Paraguay, which Walckenaer thinks 
must be a theridion, but probably it is an epcira, and 
perhaps even the same species with mine* I cannot, how- 
ever, recollect seeing a central nest as large as a hat, in 
which, during aiitumrij wdien the spidera die, Azara says the 
eggs are deposited. As all the spiders which T saw were of 
the same size, they must have been neaily of the same age. 
This gregarious habit, in so typical a genus as Kpeira, among 
insects which are so bloodthirsty and solitary that ev^en the 
twf^fcxes attack eacli other, is a very singular fact* 

In a lofty valley of the Cordillera, near Mendoza, I found 
another spider with a singnlarly-formed web* Strong lines 
radiated in a vertical plane from a common centre, where the 
insect had its station ; but only two of the rays w ere 
connected by a symmetrical mesh- work : so that the net, 
instead of being, as is generally the ease, drcular, consisted 
of a wedge-shaped segment. All the webs Avere similarly 
constructed, 

AzsLTa's V o-yagej vol. i.^ p. 213. 
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MALDOJTADO. 

Montu- Video — Maldonado — ExeRvaion to Riv&r Polanco— Lazo and holm — 
Partridges— Ah^nce of treeB-Dee^'-Oavi^haray or river kog—Tucu- 
tu CO — Mohtkrus, cuchoodibe habits — r — Mocking-bird 

—Carrion hawks- -T-nhes formed bg lightning— JT oum 

July Slhy 18S^. — ^In the morning we got nndcr way, and 
stood out of the splendid harbour of Rio de Janeiro, In our 
passage to the Plata we saw nothing particular^ excepting 
on one day a great shoal of porpoises, many liundreds in 
number. The whole sea was in places furrowed by them ; 
and a most extraordinary spectacle was presented, as hun- 
dreds, proceeding together by jumps, in which their whole 
htxlies were exposed, thus cut the water. When the ship 
was running nine knots an hour, these animals could cross 
and recross the bows ’with the greatest ease, and then dash 
away right ahead. As soon as we entered the estuary of 
the Plata, tlio weather was very unsettled. One dark night 
we were surrounded by nunieroijs seals and penguins, wdiich 
made such strange noises that the officer on watch reported 
he could hear the cattle bellowing on shore. On a second 
night we witnessed a splendid scene of natural fireworks j 
the mast-head and yard-arm-ciids shone with St. Elmo^s light; 
and the form of the vane could almost he traced, as if it had 
been rubbed with pliospliorus. The sea was so highly lumi- 
nous that the tracks of the penguins w'cre marked by a ilcry 
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wake ; and the tlai'kness of the aky was momentarily illumi- 
nated hy the most vivid ligli tiling. 

"When within tlie mouth of the river, T waa interested by 
observing how slowly the waters of the sea and river mixed. 
The latter, muddy and discolour ed, from its less specific 
gravity, iloated on the surface of the salt ivater. This was 
curiously exhibited in the wake of the vessel, where a line 
of blue water was scon mingling in little eddies with the 
adjoining fluid, 

Jui^ — We anchored at Monte Video, The Beagle 
was employed in surveying the extreme southern and eastern 
coasts of America, south of the Plata, during the two succeed- 
ing years. To prevent useless repetitions, I will extract 
those parts of my journal winch refer to the same districts, 
without always attending to the order in w^hich ^ve visited 
them* 

]\lALnoxADO is situated on the northern bank of the Plata, 
and not very far from the mouth of the estuary. It is a 
most quiet, forlorn little town ; built, as is universally the 
case in these countries, with the streets running at right 
angles to each other, and having in the middle a large ]>laza 
or square, which from its si^e renders the scantiness of the 
population more evident. It possesses scarcely any trade, 
the exports being confined to a few hides and living cattle. 
Tlie inhabitants are chiefly landowners, together with a few 
shopkeepers and the necessary tradesmen, such as blacksmiths 
and carpenters, wiio do nearly all the business for a circuit of 
fifty miles round. The town is separated from tlic river by 
a band of sand-liillocks about a mile broad. It is surrounded, 
on all other sides, by an open, slightly-undulating country, 
covered by one uniform layer of fine green turf, on which count- 
less herds of cattle, sheep, and horses graze. There is very little 
land cultivated even close to the town, A few hedges, made 
of cacti and agave, mark out w-here some wheat or Indian 
corn lias been planted. The features of the country arc very 
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similar along the whole nortliem bank o£ the Plata. The 
only rliflbrenee is that here the granitic h life are a little 
b{>ldei\ The scenery is very unmteresting ; tliere is scarcely 
a liouse, an enclosed piece of ground, or even a treCj to give 
it ait air of cheerfulness. Yet, after being imprisoned for 
some time in a ship^ there is a charm in the nnconfincd feel- 
ing of walking over boundless plains of tnrh Moreovej'j if 
your view is limited to a small space, many objects possess 
beauty. Some of the smaller birds are brilliantly coloured ; 
and the bright greensward, browsed short by the cattle, is 
ornamented by dwarf dowers, among' which a plant looking 
like the daisy claimed the place of an old friend. What 
would a dorist say to whole tracts so thickly covered by the 
Terbciia melindres as, even at a distance, to appear of the 
most gaudy scarlet ? 

I stayed ten weeks at Maldonado, in which time a nearly 
perfect collection of the animals, birds, and reptiles was pro- 
cured. Before making any observations respecting them, I 
will give an account of a little excursion I made as far as the 
river Polanco, which is about seven miles distant, in a 
northerly direction. I may mention, as a proof ho^y cheajj 
everything is in this country, that I paid only two doOai^ 
a day, or eight shillings, for two men, together wutli a troop 
of about a dozen riding-horses. My companions were well 
armed with pistols and sabres — a precaution which I thought 
rather unnecessary ' but the first piece of news we heard w'as, 
that the day before a traveller from Monte Video had been 
found dead on the road, wdth his throat cut. This happened 
close to a cross, the record of a former murder. 

On the first night we slept at a retired little country- 
house, and there T soon found out that I possessed two or 
thiee articles, especially a pocket-comj>ass, which created 
unbounded astonishment. In every house I was asked to 
show' the compass, and by its aid, together wdth a map, to 
point out the direction of various places. It excited the liveli- 
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est admiration that T, a porfecst stranger, should know the road 
(lor direction and road arc synonyTTions in this open country) 
to places where I had never beeiL At one house a young 
woman, who was ill in Led, sent to entreat me to come anti 
shov? lier the coinjiass. If their surprise was great, mine was 
greater, to find such ignorance among people who possessed 
their thousands of cattle and estaneias of great extent 
It can only be accounted for by tlie circumstance that this 
retired parti of the country is seldom visited hy foreigners* 
1 was asked whether the earth or sim moved ; whether it 
was liotter or colder to tlio north ; wlicre Spain was, and 
many other such questions. The greater number of the in- 
habitants had an indistinct idea that England, T^ondon, and 
North America w^ere different names for the same place ; 
but the better informed well knew that Eondon and Noi-th 
America were separate countries dose together, and that 
England was a large town in London I I carried with me 
some prometliean matches, which I ignited by biting : it ivas 
thought so wondei’ful that a man should strike fire with his 
teeth, that it was usual to collect the whole family to see it. 
r was once offered a dollar for a single one. Washing my 
face in the raoming caused much speculation at the village of 
Las Minas. A superior tradesman closely cross-questioned me 
about so singular a practice ; and likewise why on board we 
wore our beards, for he had heard from my guide that we 
did so. He eyed me with much suspicion ; perhaps he had 
heard of ablutions in the Mohammedan religion, and knowing 
me to be a heretic, probably ho came to the conclusion that 
all heretics were Turks. It is the general custom in this 
country to ask for a night^s lodging at the first convenient 
house. The astonishment at the compass, and my other feats 
in jugglery, was to a certain degree advantageous, as witli 
that, and the long stories my guides told of my breM^ing 
stones, knowing venomous from harmless snakes, collecting 
insects, etc., I repaid tlmm for their hospitality* I am ’writ- 
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ing aa if T had been among the inhabitants of Central Afiica : 
Banda Oriental would not be flattered by the comparison - 
but such w^crc my feelings at tlie time. 

The next day Ave rode to the village of Las Minas, The 
country Avas rather more hilly, but otherwise continued the 
same ; an inhabitant of the Pampas no doubt would have 
considered it as truly Alpine. The country is so thinly 
inhabited that during the wdiole day we scarcely met a single 
p or son. Las Minas is much smaller even than Maldonado. 
It is seated on a little plain, and Is surrounded by low rocky 
mountains. It is of tlic usual synimetrioal form ; and with 
its Avhite- washed churcli standing in the centre, had rather a 
pretty appearance. Tlie outskirting houses rose out of the 
plain like isolated beings, without the accompaniment of gar- 
dens 01- courtyards. This is generally the case in the country, 
and all the houses have, in consequence, an uncomfortable 
aspect. At night w e stoj>ped at a pulperia-j or drinking’Shop. 
During the evening a great number of Oauchos came in to 
drink spirits and smoke cigars. Their appearance is A^ery 
striking ; they arc generally tall and handsome, but wdth a 
proud and dissolute expression of countenance. They fre- 
quently wear their moustaches, and long black hair curling 
doAvn their backs. With tlioir brightly-coloured garments, 
gi'eat spurs clanking about their heels, and knives stuck as 
daggers (and often so used) at their Avaists, they look a A-ery 
diflerent race of men from w hat might bo expected from their 
name of Gauchos, or simple countrymen. Their politeness is 
excessiA^e : they ncA^er drink their spirits Avithout expecting 
you to taste it; but whilst making their exceedingly graceful 
bow-, they seem quite as ready, if occasion offered, to cut your 
throat. 

On the third day Ave pursued rather an irregular course, as 
T Avas employed in examining some beds of marble. On the 
fine plains of turf wo saw many ostriches {StrutJdo rhea). 
Borne of the flocks contained as many as twenty or thirty 
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bircLn. Tliese, ’wlien !=?taiidiiig on an 3^ little einiiiencej and 
seen against the dear sky, presented a veiy noble appearance. 
I never met with such tame ostriches in an3r other part of the 
country : it was easy to gallop up within a short distance of 
them ; but then, expanding their wings, they made all sail 
right before the wind, and soon left the horse astern. 

At night w^e came to the house of Don Juan .Fuentes, a 
rich landed proprietor, but not personallj^ knowni to either of 
my companions. On approaching the liousc of a stranger it 
is usual to follow^ several little points of etiquette. Hiding up 
slowly to the door, the salutation of Ave Maria is given ; and 
until somebody comes out and asks you to alight, it is not 
customary e%-en to get olT 3"our horse. The formal answer of 
the ow ner is, Sin pecado concebida — that is, Conceived 
without sin. Having entered the house, some general con- 
vei-sation is kept up for a few minutes, till permission is 
asked to pass the night there. This is granted as a matter 
of course* The stranger then takes his meals wdth the 
family, and a room is assigned him, wdiere witli the horse- 
cloths Ijelonging to his remdo (or saddle of the Pampas) he 
makes his bed. It is curious how similar circumstances pro- 
duce such similar results in manners. At the Cape of Good 
Hope the same liosjdtality, and very iiearlj' the same points 
of etiquette, are universally observed. The dillerence, how- 
ever, lietvrcen the character of the Spaniard and that of the 
Dutch boer is showui by the former nevei' asking his guest a 
single question be^'ond the strictest rule of politeness ; whilst 
the honest Dutchman demands where he has been, where he 
is going, what is his business, and even liow" many brothers, 
sisters, or children he may happen to have. 

Short!}?' after our arrival at Don J uan’s, ono of tlic large 
herds of cattle was driven in towards the house, and thi'ee 
beasts W’ere picked out to be slaughtered for the supply of the 
establishment. These half- wild cattle are very active, and 
knowung full w^ell the fatal lazo, they led the horses a long 
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iind laborious diase. After witnessing the rude wealth dis- 
played in the number of cattle, men, and horses, Don Juan's 
miserable house was quite curious. The floor consisted of 
hardened mud, and the wiiidows were without glass; the 
sitting-room boasted only of a few of the roughest chairs and 
stools, with a cou[>le of tables. ILlie supper, although sevei’al 
strangers were present, consisted of two huge piles, one of 
roast beef, the other of boiled, with some pieces of pumpkin ; 
besides this latter there was no other vegetable, and not even 
a morsel of bread. For drinking, a large earthenware jug of 
water served the whole party. Yet this man was the owner 
of several square, miles of laud, of which nearly every acre 
would produce corn, and, wdth a little trouble, all the common 
vegetables* The evening was spent in smoking, with a little 
impromptu singing, aeeompaniecl by the guitar. The sig- 
nori tas all sat together in one corner of the room, and did not 
sup with the men. 

So many works have been written about these countries, 
that it is almost superfluous to describe either the lazo or the 
bolas. The lazo consists of a very strong but thin, wclh 
plaited rope, made of raw hide* One end is attached to tlie 
broad surcingle whicli fastens together the complicated gear 
of the recado, or saddle used in the Pam]ms ; the other is 
terminated by a small ring of iron or brass, by which a noose 
can bo formed. The Gaucho, when he is going to use the 
lazo, keeps a small coil in his bridlediarid, and in the other 
holds the running noose, which is made very large, generally 
having a diameter of about eiglit feet. This he whirls round 
his head, and by the dexterous movement of his w rist keeps 
tlie noose open ; then, throwing it, he causes it to fall on any 
particular spot he chooses. The lazo, when not used, is tied 
up in a small coil to the after part of the recado* The bolas, 
or balls, are of two kinds : the simj>lest, which is chiefly used 
for catching ostriclios, consists of two round stones covered 
with leather, and united by a thin plaited thong about eight 
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feet long; the other kind differs only in having three balls 
united by the tJiongs to a common centre. The Gaucho holds 
the smallest of the three in his handj and whirls the other 
two round and round his head; then, taking aim^ sends them 
like chaiinshot revolving thi-ough the ain Tlie balls no 
sooner strike any object than, winding round it, they cross 
each other and become firmly hitched. The size and weight 
of the balls vary, according to the purpose for which they 
are made : when of stone, altliough not larger than an apple, 
they are sent with such force as sometimes to Imeak the leg 
even of a hoi^e. I have seen the balls made of wood, and as 
large as a turnip, for the sake of catching these animals with- 
out injuring them. Tlie halls are sometimes made of iron, 
and these can he hurled to the greatest distance. The main 
difiiculty in using either lazo or bolas is to ride so well as to 
Ije able at full si>ecd, and while suddenly tunnng about, to 
whirl them so steadily round the head as to take aim : on 
foot any person would soon learn the art* One day, as I was 
amusing myself by galloping and whirling the balls round my 
head, by accident the free one struck a bush, and its revolv- 
mg motion being thus destroyed, it immediately fell to the 
ground, and like magie caught one hind leg of my horse ; the 
other ball was then jerked out of my hand, and the horso 
fairly secured. Luckily lie was an old practised animal, and 
knew what it meant ; otherwise he would probably have 
kicked till he had thrown himself down. The Gauchos 
roared with laughter. They cried out that they had seen 
every sort of animal caught, but had never before seen a man 
caught by himself. 

Duiiiig the two succeeding days I reached the farthest 
point wdiicii T w^as anxious to examine* The country wore 
the same aspect, till at last the tine green turf beeame more 
wearisome than a dusty turnpike road. Wo every wliere saw 
great numbers of partridges {Nothura tno^or). These birds 
do not go in coveys, nor do they conceal themselves like the 
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English kind. It appears a very silly hird. A man on 
horseback by riding round and round in a circle, or rather in 
a spire, so as to approach closer each time, may knock on the 
head as many as he pleases* The more common method is to 
catch them with a miming noose, or little lazo, made of the 
stem of an ostriches feather, fastened to the end of a long 
stick* A boy on a quiet old horse will frequently thus catch 
thirty or forty in a daj^ in Arctic Korth America^ the 
Indians catch tlie varying hare by ivalking spirally round 
and round it when on its form r the middle of the day is 
reckoned the host time, when the sun is high and the shadow 
of the liuntcr not very long. 

On our return to Maldonado wo followed rather a different 
line of road. Hear Pan de Azucar, a landmark well known 
to all those who have saih^d up the Plata, 1 stayed a day at 
the house of a most hospitable old Spaniard. Early in the 
nioming we ascended the Sierra dc ks Animas. By the aid 
of the rising sun the scenery was almost picturesque. To tlie 
westward the vievv extended over a,n immense level plain as 
far as tlie Mount, at Monte Yideo ; and to the eastward, 
over the mammillated country of Maldonado* On the 
summit of the mountain there were several small heaps of 
stones, which evidently had lain there for many years* My 
companion assuied me that tliey were the work of the 
Indians in the old time. The heaps were similar, but on a 
much smaller scale, to those so commonly found on the 
mountains of Wales. The desire to signalize any event, on 
the highest point of the neighbouring land, seems a uni- 
versal passion with mankind. At the present day, not a 
single Indian, either civilized or wild, exists in this part of 
the province ; nor am 1 aware that the former inhabitants 
have left behind them any more permanent records than 
these insignificant jjiles on the summit of the Sierra do las 
Animas. 

* Hearae’s Joumej^ p. Ss:j. 
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The general and almost entire absence of trees in Banda 
Oriental is remarkable. Some of the rocky hilJs are partly 
covered by thickets^ and on the banks of the laiger stream s, 
especially to the north of Las Minas, willow- trees are not 
uncommon. Kear the Arroyo Tapes T heard of a wood of 
palms ; and one of these trees, of considerable size, 1 saw 
near the Pan de Azucar, in lai 35"", ThesOj and tlie trees 
planted by the Spaniards, oder the only exceptions to the 
general scarcity of wood. Among the introdiieed kinds may 
be enumerated poplars, olives, peach, and other fruit trees : 
the peaclies succeed so well that they affoi'd the main supply 
of firewood to the city of Buenos Ayres. Extremely level 
countries, such as the Pampas, seldom appear favourable to 
the growth of trees. This may possibly be attributed either 
to the force of the winds or the kind of drainage. In the 
nature of the land, however, around Maldonado, no such 
reason is apparent t the rocky mountains afford protected 
situations, enjoying various kinds of soil ; streamlets of water 
are common at the bottoms of nearly every valley ; and the 
clayey nature of the earth seems adapted to retain moisture. 
It has been inferred, with much probability, that the presence 
of woodland is generally determined* hy the annual amount 
of moisture,- — yet in this province abundant and heavy rain 
falls during the winter ; and the summer, though dry, is not 
so in any excessive degree, f We see nearly the whole of 

Australia covered by lofty trees, yet that country possesses a 
far more arid climate. Hence we must look to some other 
and uiikiiown cause. 

Confining our view to South America, we should certainly 
be tempted to believe that trees fiourislied only under a very 
humid climate ; for the limit of the forest-land follows, in a 
most remarkable manner, that of the damp winds. In the 

* Miiclareji, art, ‘^Encyclop. Britanu.” 

t Azara says, crois qite la tiuantit<S ammelle dee pluies est, dana toutes 
ces contreqSj plus eonaid^rable qu'en E?i>agne” t, p. 
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soiitliern part of the continent, where the western galcSj 
charged witli moisture from the Pacific, prevail, every island 
on the broken west coast, from lat. to the extreme point 
of Tierra del Piiego, is densely oovered by impenetrable 
forests. On the eastern side of the Cordillera, over the same 
extent of latitude, wliere a blue sky and a fine climate prove 
that the atmosphere has been deprived, of its moisture by 
passing over the mountains, tho arid plains of Patagonia suj>- 
port a most scanty vegetation. In the more northern parts 
of the continent, within the limits of the constant south- 
eastern trade-wind, the eastern side is ornamented hy magnifi- 
cent forests ; whilst the western coast, from lat. P S. to lak 
32‘* S.j may be described as a desert : on this western coast, 
northward of lat. 4“^ S., where the trade-wind loses its regu- 
larity, and heavy torrents of rain fall periodically, the shores 
of the Pacific, so utterly desert in Peru, assume near Cape 
Blanco tlie character of luxuriance so celebrated at Guyaquil 
and Panama. Hence in the southern and northern parts of 
the continent, the foi'est and desert lands occupy reversed 
positions with respect to the Cordillera, and these positions 
aro apparently determined by the direction of the prevalent 
winds. In the middle of the continent there is a hi^oad 
intermediate hand, including Central Chili and the provinces 
of La Plata, w here the rain-bringing winds have not to pass 
over lofty mountains, and where the land is neither a desert 
nor covered by forests. But even the rule, if confined to 
South America, of trees flourishing only in a climate rendered 
humid by rain-bearing winds, has a strongly marked excep- 
tion ill the case of the Falkland Islands. These islands, 
situated in the same latitude with Tierra del Fuego, and only 
bet’ween tw^o and three hundred miles distant from it, having 
a nearly similar climate, with a geological formation almost 
identical, with favourable situations and the same kind of 
peaty soil, yet can boast of few plants deserving even the 
title of bushes ; whilst in XieiTa del Fuego It is impossible to 
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find an acre of land not ooverod by the densest forest. In 
this case, the duection both of the heavy gales of and 

of the currents of the sea is favourable to the transport of 
seeds from Ticrra del Fuego, as is sliown by the canoes and 
trunks of trees drifted from that country and frequently 
thrown on the shores of the We stem Falkland. Heiico per- 
haps it is that there are many plants in common the two 
countries ; but wifcli respect to the trees of Tierra del Fuego, 
even attempts made to trans]>lant them have failed. 

During our stay at Maldonado T collected several quadru- 
peds, eighty kinds of birds, and many reptiles, including nine 
species of snakes. Of the indigenous mammalia, the only 
one now left of any size which is common is the Oervus 
campestris. This deer is exceedingly abundant, often in 
small herds, throughout the coiiiL tries borclering the Plata 
and in Norther n Patagonia. If a person crawling close along 
the gi’ouiid slowly advances towards a herd, the deer fre- 
quently, out of curiosity, approach to reconnoitre him. I 
liave hy this means killed from one spot three out of the 
same herd. Although so tame and inquisitive, yet when 
approached on horseback they are exceedingly wary. In 
this country nobody goes on foot, and the deer knows man 
as its enemy only when he is mounted and armed with the 
bolas. At Bahia Blanca, a recent establishment in Northern 
Patagonia, I wa^ surprised to find liow little the deer cared 
for the noise of a gun. One day I fired ten times from within 
eighty yards at one animal ; and it was much more startled 
at the ball cutting up the ground than at the report of the 
idfie. My pow^der being exhausted, I wms obliged to get up 
(to my shame as a sportsman be it spoken, though well able 
to kill birds on the wdng) and halloo till the deer ran aw ay. 

The most curious fact with respect to this animal is the 
Qverpoweringly strong and offensive odour wdiicli proceeds 
from tlie buck. It is quite indescribable. Several times 
wliilst skiiiuiiig the specimen wdiich is no^v mounted at the 
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Zoological M useum, I was almost overcome by nausea* I 
tied up the skin in a silk pocket-handkerchief, and so carried 
it home : this hand kerchief, after being well washed, I con- 
tinually used, anti it was of course as repeatedly washed ; yet 
every time, for a space of one year and seven months, when 
first unfolded, 1 distinctly perceived the odour. This appears an 
astonishing instance of the permanence of some matter, which 
nevertheless in its nature must be most subtile and volatile. 
Jfrequcntly, when passing at the distance of half a mile to 
leew^aid of a herd, I have perceived the wdiole air tainted 
wdth the elilnvium. 1 beliove the smell from the buck is 
most pow-erful at tlie period when its horns are perfect, or 
free fiom the hairy skin. When in this state the meat is, 
of course, quite uneatable ; but the Gauclios assert that if 
huried for some time in fresh earth the taint is removed. 1 
have somewhere read that tbo islanders in the noi^h of 
Scotland treat the rank carcasses of the fish-eating birds in 
the same manner. 

Tlie order liodcntia is here very numerous in species : of 
mice alone I obtained no less than eight kinds.^ The largest 
gnawing animal in the world, the ILydrochterus capybara 
(the watenhog), is here also common. One which T shot at 
Monte Video weighed ninety-eight pounds : its length, from 
the end of the snout to the stuinp-likc tail, was three feet two 
inches, and its girth three feet eight. These great rodents 
occasionally frequent the islands in the mouth of the Plata, 
where the water is quite salt, but arc far more abundant on 
the borders of fresh-water lakes and riveni. Kear Maldonado 
three or four generally live together. In the daytime they 
either Ue among the aquatic plants or openly feed on the 

* Tn South America i collected altogotlier twcuty-seven S];>ecie3 of mice ; and 
thirteen more are known from the works of Aaara and other authors. Those col- 
lected by oiyfjdf have been named and deseribed hjMr. tVateThonsc at the meetings 
of tire Zoolo^^icjiil Society. I must be allowed to luko this opijortunity of returning 
my cordial tlianks to Mr. Waterhouse, and to the other gentlemen attached to tliat 
Society, for their kind and most liberal asaislnnce on all occasions. 
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tuii plain.* When viewed at a distaiieej from their maimer 
of walking and coloiu' they les^emblc pigs; but when seated 
on their haunches^ and attentively watching any object with 
one eye^ they rcassume the appeaiaiice of their congeners, 
cavies and rabbits. Both the front and side view of tlieir 
head has qiiite a ludicrous aspect, from the great depth of 
their jaw. These animalsj at M^ildonado, wer^5 very tame : 
by cautiously walking i approached within three yards of 
four old oneSu Tliis tameness may probably be accounted 
for by the jaguar having been banished for some years, and 
by the C audio not thinking it worth his wdiile to hunt them. 
As 1 approached nearer and nearer they frequently made 
their peculiar noisCj which is a Ioav abrupt giunt, not having 
much actual sound, but ratlier arising from the sudden ex- 
pulsion of air : the only noise I know at all like it is the 
first hoarse bark of a large dog. Having watched the four 
from almost within arm^s length (and they mo) for several 
minutes, they rushed into the water at full gallop with the 
greatest impetuosity, and emitted at the same time their 
bark. After diving a short distance they came again to tho 
surface, but only just show^ed the upper part of their heads. 
When the female is swimming in the >vater, and has young 
ones, they arc said to ^^it on her back. These animals are 
easily killed in numbers ; but their skins are of trifling value, 
and tho meat is very indlirerent. On the islands iii the Kio 
Parana they are exceedingly abundant, and alibrcl the or- 
dinary prey to the jaguar. 

The tucutueo {Ctenomys BrasiUetiiiis) is a curious small 
animal, winch may be biiefiy described as a gnawer, w ith the 
habits of a mole. It is extremely numerous in some parts of 



In the stomach and ducfcJeuum of a capybara which I opened r T found a very 
quantity of a thin yellowisli floid, in wMch Htarcely a fibre could be dietiin- 
gnished. Mr. Given informs mo that a part of the wsopivi^ns is so corstructKjd tluit 
uQtbln^ much larger than a croivqiilll can ho pjissod - dawn. Certainly the broad 
teeth and strong jaws of this animal are well Jilted to grind intti pulp the aquatic 
plants on wliieli it feeda. 
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the coimtr^^j hut is difficult to he procured, and never, I be- 
lieve, comes out of the ground. Tt throws up at the mouth 
of its burrows liillocks of earth like tliose of the mole, hut 
smaller. Considerahle tracts of country are so completely 
undermined by these animals that horses in passing over 
sink above their fetlocks. The tucutucos appear, to a cei- 
taiii degree, to he gregarious : the man who procured the 
specimens for me had caught six together, and he said this 
w^as a common occurrence. Tliey are nocturnal in their 
habits ; and theii' |>rincipal food is tlie roots of plants, which 
are the object of their extensive and superficial burrows. 
This animal is universally knowm hy a very peculiar noise 
winch it makes when beucath the ground. A person the 
first time he hears it is much surprised, for it is not easy to 
tell whence it comes, nor is it possible to guess what kind of 
creature utters it. The noise consists in a short but not 
rough nasal grunt, which is monotonously I'epeated about 
four times in quick succession : ^ the name tucutuco is given 
in imitation of the sound Wlicre this animal is abundant 
it may he heard at all times of the day, and sonictimes 
directly beneath one^s feet. When kept in a loom the 
tucutucos move both slowly and clumsily, whicli appears 
owing to the oufcwai-d action of their hind legs ; and they are 
quite incapable, from the socket of the thigh-bone not having 
a certain ligament, of jumping even the smallest vertical 
height. They are very stupid in making any attempt to 
escape ; w hen angry or friglitened they uttered the tucu-tuco. 
Of those I kept alive, several, even the first day, became quite 
tame, not attempting to bite or to I'un away ; others were a 
little wilder. 

* A.t tlie llio Nej^rt). m Northern Patn^ortia, there is an animnlof the aatne habits, 
and probably a closely allied species, but which I never saw. Its noise is different 
from that of the Maldonado kind ; it ia repenitcd cmly twnse instead of three or four 
times, and is more distinct and sonorous. When heard from a distance it so nLosely 
resonibles tlie sound made in cnttln^ down a small tree with an axe, that 1 bavo 
aoinetimes remained in doubt concerning it. 
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The niLiii who caught thorn ass^erted that very nmny are 
invariably found blind. A fipecimeii which I preserved in 
spirits was in this state. Mn Heid considers it to be the 
efiect of inflamination in tlie nictitating membrane. When 
the animal was alive I placed my linger within half an inch 
of its head, and not the slightest notice was taken ; it made 
its way, hovrevei-j about the room nearly as well as the others. 
Considering the strietly subterranemi habits of the tucutiicoj 
the blindness, though so common, cannot be a very serious 
evil; yet it appears strange that any animal should possess 
an organ frequently subject to be injured. Lam arch would 
have been delighted with tins fact, had he known it, wlien 
speculating^ (probably with more truth than usual with him) 
on the gradually-acgwireti blindness of the as],>alax, a gnawer 
living underground, and of the protcus, a reptile living in 
dark caveiais filled with water ; in both of wliich animals the 
eye is in an almost rudimentary state, and is covered by a 
tendinous membrane and skiiL In the common mole the eye 
is extraordinaiily small hut perfect, though many anatomists 
doubt whether it is connected with the true optic iierve ; its 
vision must certainly be imperfect, though probably useful to 
tlie animal wdien it leaves its burrow. In the tucutuco, 
wliich I believe never comes to the surface of the gr{>und, the 
eye is rather larger, but often rendered blind and useless, 
thiough without apparently causing any inconvenience to the 
animal hlo doubt Lamarck would have said that the tueu- 
tuco is now passing into the state of the aspalax and 
protcus. 

Birds of many kinds are extremely abundant on the un- 
dulating grassy ]>hiins around Maldonado. There arc several 
species of a family allied in structure and manners to our 
starling : one of these {Molothrus niger) is remarkable from 
its habits. Several may often be seen standing together on 
the back of a cow or horse ; and wdiilc perched on a hedge, 

* Philosoplii, toiTic i., p, 243. 
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pluiiniig till cm selves in the sun^ they sometimes attempt to 
singj oj' rather to hiss — the noise being very peculiar, re- 
sembling that of bubbles of air passing rapidly from a small 
orifice under water, so as to produce an acute sound. Accord- 
ing to Azara, this boxl, like the euekoo, deposits its eggs in 
other birds^ nests, I was several times told by the country 
people that there certainly is some bird having this habit ; 
and my assistant in collecting, who is a very aecumte person, 
found a nest of the sparrow of this country (^onotrichia 
matutina) with one egg in it larger than the others and of 
a dillerenfc colour and shape. Tn North America there is 
another species of inolotlirus (J/. peeoris)^ which has a similar 
cuckoo-like liabit, and which is most closely allied in every 
T'cspcot to the species from the Plata, even in such trifiiiig 
peculiarities as standing on the backs of cattle; it differs 
only in being a little smaller, and in its plumage and eggs 
being of a slightly different shade of colour. This close 
agreement in struct ui'e and habits, in representative species 
coming from opposite quarter's of a great coritiiienb always 
strikes one as interesting, though of common occurrence. 

Mr. Swaiiison has well remarked,'^ that with the exception 
of the Molothrius pecoris, to \vhich must bo added the M. 
iiigcr, the cuckoos are the only bmds which can be called 
truly parasitical — iramely, such as “fasten themselves, as it 
were, on another living animal, wdiose anim_al heat brings 
their young into life, whose food they live upon, and whose 
death would cause theirs during the period of infancy. It 
is remarkable that some of the species, but not all, b(>th 
of tlie cucl^oo and molothrus, should agree in this one 
strange habit of their parasitical propagation, wliilst opposed 
to each other in almost every other habit. The molothrus, 
like our staulliig, Is emii^cntly sociable, and lives on the open 
plains wdthout art or disguise. The cuckoo, as every one 
kiiowusj is a singularly shy bird ; it frequents the most retired 

* “ of ^oolojjy iind voL i.j p. 217, 
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thicketSj and feeds on fruit and eaterpilLars. In ^structure 
alsio these two genera arc widely removed from eacli other. 
Many theories, even phrenological theories, have been ad- 
vanced to explain the origin of the cuckoo laying its eggs in 
other birds' nests. M. Prevost alone, 1 think, 1ms thrown 
liglit hy his observations^ on this pu;^zle. He finds that the 
female cuckoo, which, according to most observers, lays at 
least from four to six eggs, must pair wnth the male eacli 
time after laying only one or two eggs. Ko^v, if the cuckoo 
was obliged to sit on her own eggs, she would either have to 
sit on all together, and therefore leave those first laid so long 
til at they probably would become addled, or she would have 
to hatch separately each egg or two eggs as soon as laid. 
But as the cuckoo stays a shorter time in this country than 
any other migiatory bird, she certainly would not have time 
enough for the suceessivc hatchings. Hence w^o can per- 
ceive in the fact of tlie cuckoo pairing several times, and lay- 
ing her egg.s at intervals, the cause of her depositing her eggs 
in other lairds' nests, and leaving them to the care of foster- 
parents. I am strongly inclined to believe that this view^ is 
correct, from having been independently led (as we shall 
liereafter see) to an analogous coiiclusioTt wnth regard to the 
South American ostrich, the females of wdiich are parasltic0,l, 
if 1 may so express it, on each other — each female laying 
several eggs in the nests of several other females, and the 
male ostrich undertaking all the cares of incubation, like tho 
strange foster-parents with the cuckoo. 

I will mention only two other birds, which are very com- 
mon, and render themselves prominent from their habits. 
Tho Saurophagus snlphuratus is typical of the ^eat American 
tribe of tyrant - flycatchers. In its stnmture it closely 
approaches tlic true shrikes, but in its habits may be com- 
pared to many birds, I have frequently observed it, bunting 
a field, hovering over one spot like a hawk, and then proceed- 

Head befQTC the Aeademy of Scieucea in raris. L'Jnititut, ISM, p. 41S. 
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ing on to anothciv Wlien aeon tlius snspeiided in the airj it 
might very readily at a short distance he mistaken for one of 
the rapacious order ; its stoop, however, is very inferior in 
force and rapidity to that of a hawk. At other times the 
saurophagiis haimts the neighbourhood of water, and there , 
a kingtisher, lemaining stationary, it catches aii}^ small 
fisli winch niay come Lie\ar the margin. These birds are not 
im frequently kept either in cages or in courtyards with their 
%sdngs cut. They soon becoTne tame, and are very amusing 
from their cunning odd manners, which were described to me 
as being similar to those of tlie common magpie. Tlieir 
flight is uiidulatorVj foi- tlie weight of the head and bill 
appears t^)o great for the body. In the c veiling the saiiro- 
phagus takes its stand on a bush, often by the road-side, and 
continually repeats without change a shrill and rather agree- 
able cry, which somewhat resembles articulate words : the 
S^paniards say it is like the words, “ Bien to veo’^ (I see you 
well), and accordingly have given it this name. 

A mocking-bird called by the ioliabitants 

calandria, is remarkable from possessing a song far superior 
to that of any other bird in the country ; indeed, it is nearly 
the only bird in South America w^hich I have observed to 
take its stand for the purpose of singing. The song may be 
compared to that of the sedge warbler, but is more powerful, 
— some harsh notes and some very high ones being mingled 
with a pleasant warbling. It is heard only during the spring. 
At other times its cry is harsh and far from harmonious, 
IS" ear Maldonado those birds were tamo and bold ; they con- 
stantly attended the country houses in numbers,, to pick the 
meat which was hung up on the posts or walls : if any other 
small bird joined the feast, the calandria soon chased it away* 
On tho wide uninhabited plains of Patagonia another closely 
allied species, O. Patagonica of d'Orbigny, which frequents 
tlie valleys clothed with spiny bushes, is a wilder bird, and 
\uvA a slightly dillerciit tone of voice. It appears to me a 
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curious circuTu stance j as showing tlie fine sliadea of dillercncc 
in habits, tlmt judging from thiKS latter respect alone, wlien I 
first saw this second species, 1 thought it wa.s different from 
the Maldonado kind. Having afterwards procured a speci- 
men, and comparing the two without particular care, they 
a[>peared so very similar that 1 changed my opinion. Eut 
now Mr, Gould says that they are certainly distinct — a con- 
clusion in conformity with the trlllmg difterence of habit, of 
which, however, he was not aw-are. 

The number, tameness, and disgusting habits of the carrion - 
feeding hawks of Sfioutli America make them pre-eminently 
striking to any one accustomed only to the birds of Nor them 
Europe. In this list may be included four species of the 
caraeara or polyborus, the Turkey buzzard, the gallinazo, and 
the eondor. The caracaras are, from their structure, placed 
among the eagles : w^e shall soon see how ill they become so 
high a rank. In their habits they well supply the place of 
our carrion-crows, magj>ies, and ravens — a tribe of birds 
widely distributed over the rest of the world, but cntirtdy 
absent in South America. To begin with the Polyborus 
Erasiliensis* This is a common bird, and has a wide geo- 
graphical range j it is most numerous on tho grassy savannas 
of La Plata (where it goes by the name of carrancha), aud is 
far from un frequent throughout the sterile plains of Pata- 
gonia. In tlie desert between the id vers Negro and -Colorado, 
numbers constantly attend the line of road to devour the 
carcasses of the exhausted animals w^hich chance to perish 
from fatigue and tbirsk Although thus common in these 
dry and open cpunlrics, and likowdse on the arid shores of 
the Pacific, it is nevertheless found inliabiting the damp 
impervious forests of West Patagonia and Tierm del Fuego. 
The carranchas, together with the chimango, constantly 
attend in numbers the estancias and slaughtering -houses. 
If an animal dies on the plain the gallmazo commences the 
feast, and then the two species of polyborus pick the bones 
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cleaiL These biitLs, aitliough thus commonly lieetliiig together, 
are far from Leing friends. When the eanaiicha is quietly 
seated on the branch of a tree or on the ground, the chimango 
often continues for a long time fiying backward s and forwards, 
up and down, in a seinicircle, trying each time at the bottom 
of the curve to strike its larger relative. Tlie carrancha 
takes little notice, except by bobbing its head. Although 
the can*anchas frequently assemble iii numbers, they are not 
gregarious ; for in desert places they may be seen solitaiy, or 
more conmiooly by pairs* 

The carranchas are said to be very crafty, and to steal great 
Ti umbers of eggs. They attempt, also, together with the chi- 
mango, to pick off the scabs from the sore backs of horses 
and mules. The poor animal, on the one hand, with its e^irs 
down and its back arched, and, on the other, the hovering 
bird, eying at the distance of a yard tlie disgusting morsel, 
form a picture which has been dexscribed by Captain Head 
with his own peculiar spirit and accuracy* These false eagles 
most rarely kill aiiy living bird or anim^d j and their vidture- 
likc, necrophagous liabits are very evident to nnj one w}\o 
has fallen asleep on the desolate plains of Patageiila, for 
wdien he wakes he will see, on each surrounding hillock, one 
of these birds patiently watching him with an evil eye : it is 
a feature in the landscajye fjf these countries which will be 
recognized by every one vi^ho has wandered over them. Jf a 
party of men go out hunting with dogs and horses, they will 
be atjcoiiipanied during the day by several of these atten- 
dants* After feeding, the uncovered craw protrudes ; at such 
times, and indeed generally, the carrancha is an inactive, 
tame, and cowardly bird. Its lliglit is heavy and slow, like 
that of an English rook* It seldom soars ; but I have twice 
seen one at a great height gliding through the air with much 
ease. It runs (in conti^adistinction to hopping), but not 
quite so quickly as some of its congeners. At times the 
carrancha is noisy, but is not generally so : its cry is loud, 
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very hai-sli and peculiarj and may be likene!l to the tiound of 
the hpaiiii^h guttural followed by a rough double r r; when 
ultoring thif= cry it elevates its head higher and bigheij till at 
last, with its beak wide opeiHj the crown almost touches the 
lower part of the back. This fact, wliich lias boon (ioubted, is 
<^uite true j 1 liave seen them several times with their heads 
backwards in a completely inverted position. To these obser- 
vations I may add^ on the high authority of Azara, that the 
carraiicha feeds on worms, shells, slugs, grasshoppers, and 
frogs ; that it destroys young lamlis by tearing the umbilical 
corti ; mid that it pursues the gallinazo till that bird is com- 
pelled to voniit up the carrion it may l.iaVe recently gorged. 
Lastly, Azara states that several carranchas, five or six to- 
gether. will unite in chase of large birds, oven such as herons. 
Ail these facts show that it is a bird of very versatile habits 
and considerable ingenuity. 

The Polyborus cliimango is eonsiderably smaller than the 
last species. It is i:ruly omnivorous, and Avill eat even bread ; 
and T was assured that it materially injures the potato-crops 
in Cliiloe by stocking up the roots when first planter! Of 
all the carrion-feeders it is generally the last which leaves tlic 
skeleton of a dead animal, and may often be seen Avithin the 
libs of a cow or horse, like a bird in a cage. Another species 
is the Polyborus NoA'^n Zelandia?, AAdtich is exceedingly com- 
mon in the Falkland Islands, These birds in many respects 
resemble in their habits the carranchas. They live on the 
flesh of dead animals and on marine productions ; and. on the 
Ramirez rocks thoir Avhole sustenance must depend on the 
sea. They are extraordinarily tame and fearless, and haunt 
the neighbourhood of houses for offal. Tf a hunting party 
kills an animal, a number soon collect and patiently await, 
standing on the ground on all sides. After eating, their 
uncovered craws are largely protruded, giving them a dis- 
gusting appeaimnce. They readily attack wounded biids : a. 
cormorant in this state having taken to the shore, Av^as iin- 
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mediately seized on by several, and its death hastened by 
their blows. The Beagle was at tlie Falklands only during 
the summer ; but the officers of the Adventure^ who were 
there in the w inter, mention many extraordinary instances of 
the boldness and rapacity of these birds. They actually 
pounced on a dog that was lying fast asleep close by one of 
the party ; and the sportsmen had difficulty iu preventing 
the wounded geese from being seized before their eyes. It 
is said that soYcral together (in this respect resembling the 
car ranch as) wait at the in on th of a rabbit^hole, and together 
seize on the animal when it conies out. They were constantly 
Hying on board the vessel when in the harbour ; and it was 
necessary to keep a good look-out to prevent the leather 
being torn from the rigging, and the meat or game from the 
stern Tliese birds are very mischievous and iin^[uisitive - 
they will pick up almost anything from the ground : a large 
black glazod hat was carried nearly a mile, as ^vas a pair of 
the heavy balls used in catching cattle. Mr. Usboriie ex- 
perienced during the survey a more severe loss, in their steal- 
ing a small Kater^s compass in a red morocco leather case, 
which was never recovered. These Viirds are, moreover, 
quarrelsome and very passionate, tearing up the grass with 
their bills from rage. They arc not truly greg^arions ; they 
do not soar, and their llight is heavy and clumsy ; on the 
grouiid they run extiemely fast, very much like pheasants. 
They ai'c noisy, utteiing several harsh cries, one of wdiich is 
like that of the English rook ; lienee the sealers always call 
them rooks. It is a curious circumstance that when crying 
out they tlrraw their heads upwards and backwards, after 
the same manner as the carrancha. They build in the rocky 
cliffs of the sea^coast, but only on the small adioining islets, 
and Tiot on the two main islands : this is a singular precau- 
tion hi so tame and feailess a l>ird. The sealers say that the 
flesh of these birds, when cooked, is quite wlnto, and very good 
eating ; but bold must the man bo who attempts such a rncal 
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We liavc Tiow only to mcTitioii tlie turkey-buzzard 
aura) and the galliiiazo. The former is foimd wherever the 
country is moderately dampj from Cape JTorii to hTortli 
America, Diti’erently from the polyborus Brasil iensis and 
chimangOy it Ivas itjuiid its "svay to the Falkland Islands. 
Tiie turkey-buzzard is a solitary bird, or at most goes in 
pairs. Tt may at once be recognized fi'Oiu a long distance 
by its lofty, soaring, and most elegant flight. It is -vvell 
known to bo a true carrion-feeder. On the west coast of 
I^atagonia, among the thickly“WOodcd islets and broken land, 
it lives cxclnsively on what the sea throws uj:>, and on tiie 
carcasses of dead seals. Wherever these animals arc congre- 
gated on the rocks, thero the vultures may be seem The 
gallinazo {Catharte^ atratus) has a diilercnt range from the 
last species, as it iiovcr occurs southward of lat, iV. Azara 
states that there exists a tradition that these birds, at the 
time of the contpest, were not found - near Monte Video, but 
that they subsequently followed the inhabitants from moi^e 
northern districts. At the present day they are numerous in 
the valley of the Colorado, which is three hundred miles due 
south of Monte Video. It seems probable that this additional 
migration has happened since the time of Azara. The galli- 
nazo generally j>refers a humid climate, or rather the neigh- 
bourhood of fresh water' lieiice it is extromely abundant in 
Brazil and La Plata, while it is never found on the desert 
and arid plains of Northorn Patagonia, excepting near some 
stream. These birds frequent the whole -Pampas to the foot 
of the Cordillc)^-, but I never saw or heard of one in Ohili : 
in Peru they arc preserved as scavengers. These vultures 
certainly may be called gregarious, for they seem to have 
pleasure in society, and are not solely brought together by 
the attraction of a common prey. On a fine day a flock may 
often be observed at a great height, each biid wheeling round 
and round wil^Iiout closing its wings, in the most graceful 
evolutions. This is cleaiiy }jei'formed for the mere pleasure 
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of the. exercise^ or per ha]!) s ik comicctcd with their rnatriirtonial 
alliances. 

I have now mentioned all the carrion-f coders excepting the 
condor, an account of which wdll be more a[>propr lately In- 
troduced when we visit a country more congenial to its habits 
than tlic plains of La Plata. 

Ill a broad band of sand-hillocks which separate the La- 
guna del Potrero from the shores of the Plata, at the distance 
of a few miles from Maldonado, I found a group of those 
vitrified, siliceous tubes which are formed by lightning en- 
tering loose sand. Tlieso tubes resemble in every particular 
those from I>rigg in Oumberlandj described in the “ Geologi- 
cal Ti'ansactions.^^ ^ The sand-hillocks of Maldonado, not 
being protected by vegetation, ai'e constantly changing their 
position. * From this cause the tubes projected above the sur- 
face, and numerous fragments lying near showed that they 
had formerly been buried to a greater depth. Pour sets 
entered the sand perpendicularly : by w’orking with my hands 
I traced one of them two feet deep ; and some fragments 
which evidently had belonged to the same tube, when added 
to the other part, measured five feet three inches. Tlie dia- 
meter of the whole tube was nearly equal, and therefore we 
must suppose that originally it extended to a much greater 
depth. These dimensions arc, however, small compared t() 
those of the tubes from Lrigg, one of which was traced to a 
depth of not less than thirty feet. 

The inter rial suiiace is completely vitrified, glossy, and 
smootli. A small fragment examined under the microscope 
appeared, from the number of minute entangled air or perhaps 
steam bubbles, like an assay fused before the blowpipe. The 
sand is entirely, or in greater part, siliceous ; but some points 

* Geolog. Transact., vol. ii,, p, In the Fhilosopb. Transayct (1790, p. S94) 

T>r, Thiestley has deserjibed swmo imperfect; silioeous tubes ftud a. melted pebble of 
c|uartz, found in digging into the ground, under a tree, where a mau had been Idllcd 
by lightiiinf. 
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are of a black colourj and from their gloa^iy j^urfaco possess a 
metallic lustre- The thickness of the wall of the tube Yaries 
from a thirtieth to a twentieth of an inchj iuid occasionally 
even etjuals a tenth. On the outside the grains of sand arc 
rounded j and Imve a slightly glazed appearance : I could not 
distinguish any signs of erystallizatioin In a similar maimer 
to that described in the “ Geological Transactions/' the tubes 
are generally com pressed, and have deep longitudinal furrows, 
so as closely to resemble a shrivelled vegetable stalk, or the 
bark of the elm or cork tree. Their circumference is about 
two inches, but in some fragments, wliich are cylindrical and 
without any furrows, it is as much as four inches* The com- 
pression from the surrounding loose sand, acting while the 
tube was still softened from the effects of the intense heat, 
ha^ evidently caused tlie creases or fuiTows. J ndging from 
the uncompressed fragments, the measure or bore of the 
lightning (if such a term may be used) must have been about 
one inch and a quarter. At Paris, M* llachette and 
Peudant^ succeeded in making tubes, in most respects similar 
to these fulgurites, by passing very strong shocks of galvanism 
through lincly-powdered glass i when salt was added, so as to 
increase its fusibility, the tubes were larger in every dimen- 
sion. They failed both with [jowdered feldspar and quartz. 
One tube, formed \vith pounded glass, >vas very nearly an 
inch long, namely, .982, and had an mternal diameter of *019 
of an inch* When we hear that the strongest battery in 
Paris "was used, and that its power on a substance of such 
easy fusibility as glass was to foriii tubes so diminutive, we 
must feel greatly astonished at the force of a shock of iighfc- 
]iing, which, striking the sand m several places, has formed 
cylinders, in one instance of at least thirty feet long, and 
having an internal bore, where not compressed, of full an 
iiicli and a half; and this in a material so extraordinarily 
refractory as quartz 1 

* *\4nitaleB d>i Cliimie et de I’hysiqTie,” tome p. Sn* 

(loo) Fi 
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The tubes, as i have already remarked, enter the sand 
nearly in a vertical direction* One, however, whieli was 
less regular than tlie others, deviated from a right line, at 
the most considerable bend, to the amount of thirty-three 
degrees. From this same tube, two small branches, about a 
foot apart, were sent off; one pointed downwards, and the 
other upwards. This latter ca.se is remarkable, as the electric 
fluid must have turned back at the acute angle of 2iV to 
the lino of its main course. Eesides the four tubes which T 
found vertical, and traced beneath the surface, there were 
several other groups of fragmeitts, the original sites of which 
without doubt were near* All occurred in a level area of 
sliifting sand, sixty yards by twenty, situated among some 
high sanddiillocks, and at the distance of about half a mile 
from a chain of hills four or five hundred feet in height. 
The most romarkable circumstance, as it appears to me, in 
this case as well as in that of T)rigg, and in one described by 
Mr. Eibbeiitrop in Germany, is the number of tubes found 
wufchin such limited spaces. At Drigg, within an area of 
hfteerL yards, three were observed, and the same nnnibcr 
occurred in Gennaiiy. In the case whicli I have described, 
certainly more than four existed within the space of the 
sixty by twenty yards. As it does not appear probable that 
the tubes are produced by successive distinct shocks, we must 
believe tliat the lightning, shortly before entering the ground, 
diddes itself into separate branches* 

The neiglibourhood of the Itio Plata seems peculiarly sub- 
ject to electric phenomena. In the year 1793,^ one of the 
most destructive thunderstorms perhaps on record hap]>eiied 
at Eucnos Ayres : thirty-seven places within the city w^ero 
struck by lightning, and nineteen people killed* From facts 
stated in several hooks of travels, I am inclined to suspect 
that thunderstorms are very common near the mouths of 
great livers* Is it not possible that the mixture of large 
* Voyage j voL i., p* 36. 
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bodies o£ freak ajid 8alt water may disturb tke electrical 
equilibrium '? Even duiing our occasional visits to this part 
of 8outli America we lieard of a shij>j two churckesj and a 
bouse having been struck. Both the church and the house 
1 saw shortly afterwards : the house belonged to Mn Hood, 
the consul-general at Monte Yideo* Some of tlie effects were 
curious : the paper, for nearly a foot on each side of the line 
where the bell- wires had run, was blackened, Tke metal had 
been fused, and although the room was about fifteen feet 
liigh, the globules, dropping on the chairs and furniture, liad 
drilled in them a chain of minute holes, A part of tke wall 
was skattered as if by gunpowder, and the fragments had 
been blown off with force sufficient to dent the wall on the 
opposite side of the room. The franio of a looking-glass wa^i 
blackcriccl, and the gilding must have been volatilised, for a 
smelling-bottle which stood on the chimney-piece was coated 
wdth bright metallic particles, which adhered as llrmly as if 
tliey had been enamelled. 
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KIO KEGltO TO T5AHTA BLANCA, 

Hln — -A'ntancias attacked ike Indiana — S<dt lakt§ — Ffami^d/o^^~ 

Hm N'eu^*o to THo Colorado — Saci'od tree — J^atutjrmiati hare — Indiotn 
families — Gmeral Rosay^ — Rroceed to RaMa Blanca — Sand dimes - 
iVepj’o tieuteimnt— Bahia Blwnca — Saline intyi^iistalions — Funta Alta — 
Xmnllo. 

Jtdy '24-ihf J8SS . — The Beagle Bailed fioni Maldonado^ and on 
August tliG 3rd she aindved off the mouth of the Rio Kegro. 
Tliis hi the principal river on the w^holc Hue of coast between 
the Strait of Alagellan and the Plata, it enters the sea about 
three hundred miles south of the estuaiy of the Plata* About 
fifty years ago^ under the old Spanish government, a small 
colony was established here ; and it is still the most southern 
position (lat, 4P) on this eastern coast of America inhabited 
by civilized mam 

The country near the mouth of the river is wretched in the 
extreme : on the south side a long line of perpendicular cliffs 
commences wliich exposes a section of the geological nature 
of the couiLtry. The strata aro of sandstoiiOj and one layer 
was reinarkalde from being composed o£ a firmly-cemented 
conglomerate of pumice pebbles, which must have travelled 
more than four hundred miles, from the Andes. The surface 
is everywhere covered up by a thick bed of graA^el, which 
extcT^ds far and wide over the open plain. Water is ex- 
tremely scarce, and where found is almost invariably brack- 
isIl The vegetation is scanty i itnd although there are bushes 
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of many kinds, all are armed with formidal^lc thorns, which 
seem to warn the stranger not to enter on those inhospitable 
regions. 

The settlement is situated eighteen miles up the river. The 
ioad follows the foot of the sloping cliff which forms the 
northern boundary of the great valley in which the Kio 
jSTegro flows. On the way we passed the ruins of some hue 
estaiicias, which a. few yeans since had been dcKstroyed by 
the Indians. They withstood several attacks. A man pre- 
sent at one gave me a very lively description of what took 
place. The inhabitants had suliicient notice to drive all tlie 
cattle and horses into the corral'^ wliich surrounded the 
house, and likewise to mount some small caiinou. The In- 
ttLaiis were Arancanians from the south of Cliili ] several 
hundreds in number, and highly disciplined. They ffrst 
appeared in two bodies on a ]ieighb curing hill. Haviiig there 
dismounted, and taken off their fur mantles, they advanced 
naked to the charge. The only weapon of an Indian is a 
very long liamboo, or ornamented with ostrich feathers 

and pointed liy a sharp spear head. My informer seemed to 
remember with the greatest liorror the quivering of these 
chuzos as they approached near. When close, the cacique 
Pineheira hailed the besieged to give up their arms, or he 
would cut all their throats. As this would probably have 
been the result of their entrance under any circumstances, 
the answer was given by a volley of musketry. The Indians, 
with great steadiness, came to the very fence of the corral ; 
but to their surprise they found the posts fastened together 
by iron nails instead of leather thongs, and, of course, in vain 
attempted to cut them with their knives. This saved the 
lives of the Christians. Many of the wounded Indians were 
carried away by their companions ; and at last one of the 
under-caciques being wounded, the bugle sounded a retreat. 

The corral ib ail enclosnre made oi tall and strong Sitakes. 'Ryerj eataiieia, or 
fanning estate, has one attached to It. 



© The Complete Work of Charles Darwin Online 



86 



lilO I^EUliO TO BAHIA BLANCA. 



They retired to their liorses, and seemed to hold a council ot 
war. This Avas an awful pause for the Spaniards, as all their 
arnmuiiitioii) Avith the exception of a few cartridgeSj wajs ex- 
pended, In an instant tlie Indians loounted their horses 
and. galloped out of sight. Another attack was still more 
quickly re]>ulsed, A cool frenchman managed the gun : he 
stopped till tho Indians aj>proached close, and then raked 
their line with grape-shot. lie thus laid thirty-nine of them 
on the grouiidj and of course such a blow immediately 
routed the Arhole party. 

The toAvn is indifferently called El Oarmen or Patagones. 
It is built on the face of a cliff Avhich fronts the river, and 
many of the houses are cxcaA^ated even in the sandstone. 
Tho river is about two or three hundred yards Avi^le, and is 
deep and rapid. The many islands, with their wd How-trees, 
and the Hat headlands, seen one behind the other on the 
northern boundary of the broad green valley, form, by the 
aid of a bright sun, a view almost picturesque. The number 
of inhabitants does not exceed a few hundred. These Span- 
ish colonies do not, like our British ones, carry Avithin them- 
seH^es the elements of growth. Many Indians of pure blood 
reside here ; the tribe of the cacique Lucanee constantly 
haAm their toldos^ on the outskirts of the toAvn, The local 
government partly supplies them Avith provisions, by giAdiig 
them all the old Avorn-oiit horses, and tliey earn a little by 
making horse-rugs and other aidicles of riding-gear. Tliese 
Indians are considered civilized ; but Avhat their character 
may ha\"e gained by a lesser degree of ferocity, is almost 
counterbalanced by their entire immoiality. 8ome of the 
younger men arc, however, improving j they are willing to 
labour, and a short time since a party went on a sealing 
voyage, and behaved A^ery Avell. They Av^ere now enjoying 
the fruits of their labour by being dressed in Amry gay, clean 
clothes, and by being A-ery idle. The taste they showed in 

* The hoveLi uf th« Indiana are thus called. 
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their dress >vas admirable ; if you could have turned one of 
tJiese young Indians into a statue of bron^iOj ins drapery 
would have been perfectly graceful. 

C)ne day T rode to a large salt-lake, or mlina^ whicli is 
distant tiftecn miles from the town. During the winter it 
consists of a shallow lake of brinCj which in summer is con- 
verted into a field of snow-white salt. The layer near the 
margin is fioin four to five inches thick, but towards the 
centre its thickness increases* This lake was two and a half 
miles long and one broad. Others occur in the neighbour- 
hood many times largerj and ’with a floor of salt tw^o and 
three feet in thickness, even wlien under water during the 
winter. One of these brilliantly-’white and level expanses, 
in the midst of tJie brown and desolate plain, oilers an extraor- 
dinary spectacle. A large qiiantit}^ of salt is annuall}^ 
drawn from the salina: and great piles, some hundred tons 
in weight, were lying ready for exportation. The season for 
working the salinas forms the harvest of Patagones ; for on 
it the prosperity of the ]>lace depends. Keariy the ’whole 
population encamps on the barik of the river, and the people 
are employed in drawing out the salt in bullock -’waggons. 
This salt is cryslallized in great cubes, and is remarkably pure* 
Mr. Trenl^am Peeks has kindly analyzed some for me, and 
lie finds in it only 0*2d of gypsum and 0.22 of earthy matter. 
It is a singular fact that it does not serve so well for preserv- 
ing meat as sea-salt from the Oa}>e de Verd islands ; an.d a 
merchant at Fjuenos Ayres told me that he considered it as 
fifty per cent, less valuable. Hence the Cape de A^erd salt 
is constantly imported, aiid is mixed with that from these 
salinas. The puilty of the Patagonian salt, or absence from 
it of those other saline bodies found in all sea-^vater, is the 
only assi^gnablo cause for this inferiority : a conclusion ^vhich 
no one, I think, would have suspected, but wliich is sup- 
ported by the fact, lately ascertained,'^ that those salts answer 

* lieixjrt of tho A^riciilt. Chem. Asauc. in tliij AgrleuLt. Gazette, p. 93. 
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heat for preserving olieeso which con tain most of the deliques- 
cent chlorides. 

The border of the lake is formed of mudj and in this 
numerous large crystals of gy psum^ some of which arc three 
inches long, lie embedded, whilst on the surface others of 
sulphate of soda lie scattered al>out. The Gauchos call the 
former the Padre del sal,” and the latter the Madre ; ” 
they state that tliese progenitive salts always occur on the 
borders of the salinas, when the water begins to evaporate. 
The mud is black, and has a fetid odour. I could not at 
first imagine the cause of this, but I afterwards perceived 
that fclio froth which the wind drifted on shore was coloured 
green, as if by confer vfe. I attempted to carry home some 
of this green matter, but from an accident failed. Parts of 
the lake seen from a short distance appeared of a reddish 
colour, and this perhaps was owing to some infusorial aiiimal- 
cula. The mud in many places was throvni up by numbers 
of some kind of woniL or annclidous animaL How surpris- 
ing it is that any creatures should be able to exist in brine, 
and that they should be crawl iug camong crystals of sulphate 
of soda and lime i And wliat becomes of these worms when, 
during the long summer, the surface is iiardcned into a solid 
layer of salt ? Flamingoes m considerable numbers inhabit 
tins lake and breed here, throughout Patagonia, in Hortliern 
Ghili, and at the Galapagos Islands 1 met wdth these birds 
wdmrever there were lakes of brine. I saw them here wading 
about in search of food — probably for the worms which bur- 
row in the mud j and these latter probably feed on infusoria 
or confer vjs. Thus we have a little living world within itself, 
adapted to these inland lakes of brine. A minute crustaceous 
animal [Gamer is said* to live in countless numbers 

Linnsean Trans., vol. p. SOr?, It is remarljablc how all the circumstances 
connected witli the ealt-lakcs in SiherU and Patagonia are Blmilar. Siberia, like 
Patagonia„ appears to have been receiitily elevated above the waters rtf the sea. In 
both countries the saltUakea occupy shallow depressions in the plains; In both 
the mud on the borders is hleick and fetid ; beneath the crust of common salt, sill' 
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in the briiie-paTiR at Lymington, but only in those in which 
the fiuid has attained, from evapomtion, considerable strength 
—namely, about a quarter of a pound of salt to a pint of 
water. Well may we affirm that every part of the world is 
habitable [ Whether lakes of brine, or those subterranean 
ones liidden beneath volcanic mountains — ^warin mineral 
springs — the wide expanse and depths of the ocean — the 
upper regions of the atmosphere, and even the sui^ace of 
perpetual snow, — all support organic beings. 



To the northward of the Kio hTcgro, between it and the 
inhabited coimtry near Buenos Ayres, the Spaniards have 
only one small settlement, recently established at Bahia 
Blanca. The distance in a straight line to Buenos Ayres 
is very nearly five hundred British miles. _Llie wandering 
tribes of horse Indians, which have always occui:>ied the 
greater part of this country, having of late much harassed the 
outlying estancias, the government at Buenos Ayres equipped, 
some time since, an army under the command of General liosas 
for the pur]>ose of exterminating them. The troops were 
now encamped on the banks of the Colorado, a river Ijing 
about eighty miles northward of the Bio Negro. When 
General lioks left Buenos Ayres, he struck in a direct line 
across the unexplored plains ; and as the country was thus 
pretty well cleared of Indians, he left behind him, at wnde 
intervals, a small party of soldiers with a troop of horses 
{a pos ta)j so as to be enabled to keep up a communication 
with the capital. As the J^eagk intended to call at Ealna 
Blanca, I determined to proceed there by land ; and ultn 
mately I extended my ]>lan to ti'avel the wdiole way by the 
postas to Buenos Ayres. 



phate of Boda nr of magnesia occurs, impnifeetly cryfitailiKotl ; and in both the 
muddy Wjid hs mixed with lentils of gypsum. The Siberian ^It-Ukes are inhtibitca 
by small crustaccoua animals , and flamlugoos (Edin. New Thilos. Jour., Jan.- 18J0J 
likewise freoncut thorn. As these drouiustaneea^ appaiently so trifling, occur m two 
distant continents, wc may feel surii that they are the necessary results of common 
causes.— See Pallaa’s Travels, 1793 to 1794, pp, 129-134. 
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August Mr, Ilarrisj an Eiiglis^lnnaii residing at 

Patagonofij a gnide^ and live (daiiclioSj who were proceeding 
to the army on business, wero my companions on the journey. 
Ihe Colorado, as I have already said, is nearly eighty miles 
distant ; ajid as :we travelled slowly we were two days and 
a half on the road. The >711010 lino of country deserves 
scarcely a better name than that of a desert. Water is found 
only in two small wells : it is called fresh, but even at this 
time of the year, during the rainy season, it is quite biackish* 
In the summci' this must be a distressing passage, for now' 
it w^as sufficiently desolate, Tiie valley of the Hio Negio, 
broad as it is, has merely been excavated out of the sandstone 
plain ; for immediately above the bank on wliieli the town 
stands a level country commeneos, wdiich is intermpted only 
by a few trifling valleys and depressions. Eveiy where the 

landsea[>e wears the same sterile aspect ; a dry gravelly soil 
SLippoTd'S tufts of brown withered grass, and low scattered 
buslies armed with thorns* 

Sliortly after passing the first spring we came in sight of 
a famous tree, wdiich the Indians reverence as the altar of 
W allc'cchu. Jt is situated on a high part of the plain, and 
hence is a landmark visible at a great distance. As soon as 
a tribe of Indians como in sight of it they ofier their adora- 
tions by loud shouts* The tree itself is low, much branched, 
and thorny. Just above the root it has a diameter of about 
three feet. It stands by itself ’without any neighbour, and 
was indeed the first tree we saw ; aftei' wards we met >vith a 
few others ot the same kind, but they w'cro far from common. 
Being ’W' inter the tree had no leaves, but in their place num- 
berless threads, by ’^vliich the various offerings — sucli as 
ci gal's, bread, meat, pieces of cloth, etc. — had been susj^ended. 
Poor Indians, 7iot having anything bettor, only pull a thread 
out of their .poiiclios and fasten it to the tree. Jticher Indians 
arc accustomed to pour spirits and mate into a certain hole, 
and likewise to smoke upwards, thinking thu*s to afford all 
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posBi}>le graiili cation to Walleeelivi. To complete the scene, 
the tree was suno uncled hj the bleachecl bones of horses 
wliicli had been slaughtered as sacrifices. All Indians of 
every age and sex mahe tlieir offerings , they then think tliat 
their horses will not tire, and that they thcniselves shall be 
prosperous. The G audio who told me this said that in the 
time of peace he liad witnessed this scene, and tliat he and 
others used to wait till the Indians had passed hy, for the 
sake of stealing from Walleeehu the oileririgs. 

The Gauchos think that the Indians consider the tree as 
the god itself, but it seems far more pi-obablc that they 
regard it as the altar. The only cause wliieli I can imagine 
for tliis choice is its being a landmark in a dangerous passage. 
The Sierra de la Ventana is visilde at an immense distance ; 
and a Gaucho told me that he was once ridhjg with an Indian 
a few miles to the north of the Itio Colorado, when the Indian 
commenced making the same loud noise which is usual at the 
first sight of the distant tree- putting his hand to his head, 
and then pointing in the direction of the Sierra. Upon being 
asked the reason of this, the Indian said in broken bpariisli, 
“hirst see the Sierra,” About two leagues beyond this 
curious tree we halted for the night. At this instant tin 
unfortunate cow was spied by the lynx-eyed Gauehos, who 
set off in full chase, and in a few minutes dragged her in 
with their lazos and slaughtered her. We here had the 
four necessaries of life en d canif^, — -pasture for the horses, 
water (only a muddy puddlo), meat, and firewood. The 
Gauehos were in high spirits at finding all these luxuries; and 
we soon set to work at the poor eow. This was the first 
night w hich T passed under the open sky, with the gear of 
the- recado for my bed» Tliere is high enjoyment in the in- 
dependence of the Oanoho life — to be able at any moment 
to pull up your horse and say, “ Here we will pass the night. 
The death-iike stillness of the plain, the dogs keeping watch, 
the gipsy group of Gauehos making their bods round the fire, 
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liave left in my mind a stT-ongly-niarkecl pictnro of this first 
niglitj TV'hioli will never he f(>rgotten* 

Tlic next day the country continued similar to that above 
desciibcd. It is inhabited by few birds or animals of any 
kind. Occasionally a deer or a guanaco (wild llama) may be 
seen; but the agouti (Gama Paki^onica) lii the coimnanest 
quadruped. This animal here represents our liarcs* It 
dillers, however^ from that genus in many essential resjiects: 
for instancej it has only threo toes behind. It is also nearly 
twice the size, weighing from twenty to twenty-five pounds. 
The agouti is a true friend of the desert ; it is a common 
feature in the landscape to see two or three hopping quickly 
one after the other in a straight line across these wild plains. 
They are found as far north as the Sierra Tapalgucii (lat. 
37° 30'), where the plain rather suddenly becomes greener 
and more humid ; and theii* southern limit is between Port 
He sire and St, J ulian, where there is no cliange in the nature 
of the country. It is a singular fact that although the agouti 
is not now found as far south as Port St. Julian, yet that 
Captain Wood, in his voyage in 1670, talks of them as being 
numerous there. What cause can liave altered, in a wide, 
uninhabited, and rarely- visited country, the range of an 
animal like this ? It appears also, from the number shot by 
Captain Wood in one day at Port Hesire, that they must 
have been considerably more abundant there formerly than 
at present. Where the bizcacha lives and makes its burrows, 
the agouti uses them ; but where — as at Bahia Blanca — the 
bizcacha is not found, the agouti burrows for itself. The 
same thing occurs with the little owd of the Pampa^s {Athene 
G^m^cuk^rm)J wdiich has so often been described as standing 
like a sentinel at the mouth of the burrow's ; for in Banda 
Oriental, owing to the absence of the bizcacha, it Is obliged 
to hollow out its own liabitation. 

The next morning, as we approached the Bio Colorado, the 
appearance of the country changed : we soon came on a plain 
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covered with turf, which, from its flowera-j tall clover, a.Tid 
little owls, resembled the Pampas, We passed also a muddy 
swamp of considerable extent, which in summei' dries and 
becomes incrusted with various salts, and hence is called a 
saltiral. It was covered by low^ succulent plants, of the 
same kind with those growing on tho sea shore. The Colo- 
rado, at the pass where we crossed it, is only about sixty 
yards wide - generally it nnist be nearly double that tvidth. 
Its 001111110 is very tortuous, being marked by willow-trees 
and beds of reeds. In a direct line the distance to the mouth 
of the liver is said to be nine leagues, but by water twenty- 
tive. We were delayed crossing in the canoe by some im- 
mense troops of mares, which ’were swimming the river m 
order to follow a division of troops into the interior. A 
more ludicrous spectacle I never beheld than the hundreds 
and hundreds of heads, all directed one way, W'ith pointed 
ears and distended snorting nostrils, appearing just above 
the water like a great shoal of some amphibious animal. 
Maie^s llesh is the only food which the soldiers have when 
on an expedition. This gives them a great facility of move- 
ment ; for the distance to which horses can be driven over 
these plains is quite surjirising. I have been ai^sured that 
an unloaded horse can travel a himdred miles a day for 
many days successively. 

The encampment of (ireneral Posas was close to the river. 
It consisted of a square formed by waggons, artillery, straw 
huts, eta The soldiers were nearly all cav airy ; and I should 
think such a villainous, banditti-liko army was uever before; 
collected together. The greater number of men were of a 
mixed breed, between iVegro, Indian, and Spaniard. I know^ 
not the reason, but men of such origin seldom have a gootl 
expression of countenance, I called on the secretary, to show?' 
my pass]>ort. lie began to cross -question me in the most 
dignified and mysterious mannon By good luck I had a 
letter of recommendation from the govcmnieiit of Buenos 
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Ayres ^ to the comioandant of Pata-gonoa, This was taken 
to General Itosas, who sent me a T?ery obliging message ; 
and the secretary returned all smiles and graciousness. We 
took up our residence in the Twncho^ or hovel, of a curious 
old Spaniard who had served with Napoleon in the expedi- 
tion against liussia* 

W^e stayed two days at the Colorado. I had little to do, 
for the surrounding country was a swamp, wliicli in summer 
(December), when the snow melts on the Cordillera, is over- 
llowed by the river. My chief amusement was watching the 
Indian families as they came to buy little articles at the 
rancho where we stayed. It was supposed that General 
Posas had about six hundred Indian allies. The men were a 
tall, fine race, yet it was afterwards easy to see in the Fuegiaii 
savage the same countenance rendered liidcous by cold, want 
of food, and less civilization. Some authom, in defining the 
primary races of manidiid, have separated these iiidiaos into 
two classes ; but this is certainly incorrect. Among the 
young women, or some deserve to be called even beauti- 

ful. Their ham was coarse but bright and black, and they 
w ore it in two plaits hangijig down to the waist. Tlicy had 
a high colour, and eyes that glistened with brilliancy; their 
legs, feet, and arms were small and elegantly formed ; their 
ankles, and sometimes theii' waists, w^ere ornamented by 
broad bracelets of blue beads. Nothing could be more in- 
teresting than some of the family groups. A mother with 
one or two daughters would often come to our rancho, mounted 
on the same horse. They ride like men, but with their knees 
tucked up much higher. This habit, perhaps, arises from 
their being accustomed, when travelling, to ride the loaded 
horses. The duty of the women is to load and unload the 
horses ; to make the tents for the night j in short, to be, like 

* I am hound to express, iu the strongest terms, my obligation to the govornmout 
of Buenos Ayres for the obUgiug HianneT in ndvich passports to all piirts of the couh' 
try were given mSj as natumlist of the Beaglt. 
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the wives of all savagoSj useful slaves, f’he mea tiglitj liunt, 
take care of the horses, and make the riding gear- One of 
their chief indoor occupations is to knock two stones together 
till they become round, in order to make the bolas. \\ itli 
this important weapon the Indian catches his game, and also 
his horse, which roams free over the plain. In fighting, his 
first attempt is to throw down the horse of his adversary 
with tho bolas, and w^hen entangled by the fall to kill him 
with the chuso. If the balls only catch the neck or body of 
an animal, they are often cari'icd away and lost. As the 
malting the stones round is the labour of two days, the manu- 
facture of the balls is a very cominon employment. Several 
of the men and w'onicn had their faces painted red, but 1 
never saw the horizontal bands which are so common among 
the Fuegians. Their chief pride consists in having every 
thing made of silver. I have seen a cacique with his spurs, 
stirrups, handle of his knife, and bridle made of this metal : 
the head-stall and reins being of wire, were not thicker than 
whipcord ; and to see a fiery steed wheeling about under the 
command of so light a chain, gave to the horsemanship a 
rcniarkahle character of elegance. 

General E.osas intimated a wish to see me ■ a circumstance 
which 1 w^as afterwards very glad of. He is a man of an 
extraordmary character, and has a most predominant inllu- 
ence in the country, which it seems probable lie vrill use to 
its prosperity and advancement. ^ He is said to he the owner 
of seventy -four square leagues of land, and to have about 
three hundred thousand head of cattle. His estates are ad- 
mirably managed, and are far more ]n^oductive of corn tlian 
those of others. He first gained his celebrity by his laws for 
his own estancias, and by disciplining several hundred men, 
so as to resist with success the attacks of the Indians. Tliere 
arc many stories current about the rigid manner in wdiich 
his laws w^ere enforced » One of these was, that no man, on 

^ This prophecy has turned out fintlrely smd iisieerahly WTorg, 1S45. 
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penalty of being put into the stocks, should carry his knife 
on a Sunday. This being the principal day for gambling and 
drinking, many quarrels arose, which from the general mannei^ 
of fighting with the knife often proved fatal* One Sunday 
the governor came in great form to pay the estaiicia a visit, 
and General Rosas, in his hurry, walked out to receive him 
with his knife, as usual, stuck in his belt. The ste’svard 
touched his arui, and reminded him of the law ■ upon wdiich, 
turning to the governor, he said he vras extremely sorry, but 
that he must go into the stocks, and that till let out he 
possessed no power even in his own house* After a little 
time the steward was persuaded to open the stocks, and to 
lot him out ; but no sooner was this done than ho turned to 
the steward and said, “You now have broken the laws, so 
yon must take my place in the stocks*” Such actions as these 
delighted the Gauchos, who all possess high notions of their 
own equality and dignity. 

General Rosas is also a perfect horseman — an accomplish- 
ment of no small consequence in a country where an assembled 
army elected its general by the following trial : — A troop of 
unbroken horses being driven into a corral, w^ere let out 
through a gateway, above which was a cross-bar* It was 
agreed whoever should drop from the bar on one of these 
wild animals as it rushed out, and should be able, without 
saddle or bridle, not only to ride it, but tilso to bring it T>ack to 
the door of the coi^i^al, should be their general* The person 
who succeeded was accordingly elected, and doubtless made 
a lit general for such an army* This extraordinary feat lias 
also been performed by Rosas. 

By these means, and by conforming to the dress and habits 
of the Gauchos, he has obtained an unbounded popularity in 
the country, and in consequence a despotic [>ower* T was 
assured by an English merchant that a man who had murdered 
another, when arrested and questioned concerning his motive, 
answered, “lie spoke disrespectfully of General Rosas, sol 
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killed liiin.” At the end of a week the murderer wa^ at 
liberty. Tills doubtless was the act of the generars party j 
and not of the general himself. 

In conversation he is enthusiastic, sensible, and very grave. 
His gravity is carried to a higli pitch. I heard one of his 
mad ImlToons {for he keeps two^ like the barons of old) relate 
tlio following anecdote : I wanted very much to hear a cer- 

tain piece of music, so I went to the general two or three 
times to ask him ; lie said to me, ^Go about your business, 
for 1 am engaged.’ T went a second time ; he said, ‘If you 
come again T wdll punish you/ A tliird time T asked, and 
he laughed. 1 rushed out of the tent, but it was too late ; 
he ordered two soldiers to catch and stake me. I begged by 
aU the saints in heaven ho would let me off j but it would 
not do : wlien the geneml lauglis he spares neither mad man 
nor sound,” The poor flighty gentleman looked quite dolor™ 
ous at the very recollection of the staking. This is a very 
severe punishment : four posts arc driven mto the ground, 
and the man is extended by his arms and legs horizontally, 
and there left to stretch for several hours. The idea is 
evidently taken from the usual method of drying hides. My 
interview passed away without a smile, and I obtained a 
passport and order for the government post-horses, and this 
he gave me in the most obliging and ready manner. 

In the morning we started for Bahia Blanca, which we 
reached in two days. Leaving the regular encampment, vre 
passed by the told os of the rndians. These are round hko 
ovens, and covered with hides ; by the mouth of each a taper- 
ing chuzo was stuck in the ground. The told os were divided 
into separate groups, which belonged to the different caciques' 
tribes, and tlie groups were again divided into smaller ones, 
according to the relationship of the owners. For several 
miles we travelled along the valley of the Colorado. The 
alluvdal plains on the side appeared fertile, and it is supposed 
that they are well adapted to the growth of corn. Tuiuimg 

( 100 ) 7 
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northward from the river, we fiooii entered on a country 
differing from the plains south of tlie riven The land still 
continued dry and sterile ; but it supported many different 
hinds of plants, and the grass, though brown and withered, 
was more abundant, as the thorny bushes >vere less so* These 
latter in a short space entirely disappeared, and the plains 
were left without a thicket to cover their nakedness. This 
change in the vegetation marks the commencement of tho 
grand cal carco- argillaceous deposit wdiich forms the wide 
extent of the Pampas, ai\d covers the granitic rocks of Banda 
Oriental Prom the Strait of Magellan to the Colorado, a 
distance of about eight hundred miles, the face of the country 
is everywhere composed of shingle : the pebbles are chiefiy 
of porphyry, and probably owe their origin to the rocks of 
tlie Cordillera. Worth of the Colorado this bod thins out, 
and the pebbles become exceedingly small, and here tho 
eharacteristic vegetation of Patagonia ceases. 

Having ridden about twenty-live miles, we came to a broad 
loelt of sand-dunes, which stretches, as far as the eye can 
reach, to the east and west* The sand-hilloeks resting on 
the clay allow small pools of water to collect, and thus afford 
in tins dry country an invaluable supply of fresh water* 
The great advantage arising from depressions and elevations 
of the soil is not often brought home to the mind. The two 
miserable springs in the long passage between the Kio Negro 
and Colorado were caused by trifling inequalities in the plain ; 
without them not a drop of water would have been found. 
The belt of sand-dunes is about eight milcs^wide; at some 
former period it probably formed the margin of a grand 
estuary, where tho Colorado now ilow*s. Tn this district, 
where absolute proofs of the recent elevation of the land 
occur, such speculations can hardly be neglected by any 
one, although merely considering the physical geogiaphy of 
tlie country* Plaving crossed the sandy tract, vre arrived in 
the evening at one of the post-houses ; and as the fresh 
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horses wore grazing at a distance^ we determined to pass the 
night there. 

The hen so was situated at the hase of a ridge between one 
and two Jnindi'ed feet high — a most remark able feature in 
this country. This posta was commanded hy a negro lieu- 
tenantj born in Africa. To Ins credit bo it said^ there was 
not a rancho between the Colorado and Buenos Ayres in 
nearly such neat order as his. He had a little room for 
strangers, and a small corral for the hoi^es, all inade of sticks 
and reeds; he had also dug a ditch round his house, as a 
defence in ease of being attacked. This w^ould, however, 
have been of little avail if the Indians had come; but his 
chief comfort seemed to rest in tlie thought of selling liis life 
dearly. A sliort time before, a body of Indians Imd travelled 
past in the niglit. If they had been aware of the posta, our 
black friend and his four soldiers w ould assuredly have been 
slaughtered. I did not anyw^here meet a moi'e civil and 
obliging man than this negro; it was therefore the more 
paiiifnl to sec that he w^ould not sit down and eat with us. 

In the morning we sent for the horses very early, and 
started for another exhilarating gallop. We passed the 
Cabeza del Buoy, an old name given to the head of a large 
marsh whicli extends from Babia Blanca. Here we cliaiiged 
horses, and passed through some leagues of swamps and 
saline marshes. Changing horses for the last time, w e again 
began w^ading through the mud. My animal fell, and I was 
w^ell soused in black mire — a very disagreeable raccident wdien 
one does not possess a change of clothes. 8010 e miles from 
the fort we met a man, who told us that a great gun had 
been dred, which is a signal that Indians are near. We im- 
mediately loft the road, and follow-ed the edge of a marsh, 
which when chased offers the best mode of escape. We 
were glad to arrive witlnn the w-alls, >vhen we found all the 
alarm was about nothing, for tho Indians turned out to Ije 
friendly ones, w^ho washed to join General Bosas, 
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Baliia lUanca scarcely deserves tlie name of a village. A 
few houses and the bari'acks for the troops are enclosed by a 
deep ditch and fortified wall. The settlement is only of recent 
standing (since 1828), and its growth has been one of 
trouble* The government of Buenos Ayres unjustly occujned 
it by force, instead of following tlie wise example of the 
iSpanish viceroys, wdio ]mr chased the land near the older 
settlement of the Bio T^egro from the Indians. Bence the 
need of the fortifications ; hence the few houses and little- 
cultivated land without the limits of the walls : even the 
cattle are not safe from the attacks of the Indians beyond 
the boundaries of the plain on wdneh the fortress stands. 

The part of the harboui- whore the Eeagh intended to 
anchor being distant twenty-five mileSj I obtained from the 
commandant a guide and liaises to take me to sec whether 
she had arrived. Jjcaving the plain of green turf which 
extended along the course of a little brook, we soon entered 
on a wide level w^aste consisting either of sand, saline marshes, 
or bare mud. Some parts Avere clothed by low thickets, and 
others with those succulent plants "which luxinlate only 
wdiere.salt abounds. Bad as the country was, ostriches, deer, 
agoutis, and armadillos were abundant. My guide told me 
that two months before he had a most narrow- escape of his 
life. He was out hunting with two other men, at no great 
distance from this part of the country, when they were sud- 
denly met by a party of Indians, wdio giving chase soon over- 
took and killed his tw’^o friends, llis owm horse's legs were 
also caught hy the bolas ; hut he jumped off, and with his 
knife cut them free. While doing this ho was obliged to 
dodge round his horse, and received tw-o severe wounds from 
their chuzos. Springing on the saddle, he managed, by a 
most wonderful exertion, just to keep ahead of the long 
spears of his pursuers, who followed him to within sight of 
the fort. From that time there was an order that no one 
should stray far from the settlement. I did not know of 
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tills when I star^tcdj and was surprised to observe how 
earnestly my guide watched a deer, which appeared to have 
been frightened from a distant quarter. 

We found the Baagle had not aiTived, and consequently set 
out on our return; hut the honses soon tiring, %ve ^vere obliged 
to bivouac on the plain. In the morniTig wx had caught an 
armadillo, w hich, although a most excellent dish when roasted 
in its shell, did not make a very substantial breakfast and 
dinner for two hungiy men. The ground at the place wdierc 
wo stopped for the night was incrusted with a layer of sub 
pliate of soda, and hence, of course, was without water. Yet 
many of the smaller rodents managed to exist even here, and 
the tucutuco w^as making its odd little grunt beneath my 
head during half the night Our horses were ygtj poor ones, 
and ill the morning they were soon exhausted from not hav- 
ing had anything to di-ink, so that we ‘were obliged to walk. 
About noon the dogs killed a kid, which we roasted. I ate 
some of it, but it made me intolerably thirsty. This ivas the 
ruore distressing as the road, from some recent rain, was full 
of little puddles of clear water, yet not a drop was drinkable. 
I had scarcely been tw^enty hours without irvater, and only 
]iart of the time under a hot sun, yet the thirst rendered me 
very weak. How people survive two or three days under 
such circumstances I cannot imagine. At the same time, I 
must confess that my guide did not suffer at all, and w^as 
astonished that one day's dej>rivation should be so troublesome 
to me. 

T have several times alluded the surface of tlie ground 
being in crusted with salt. This phenomenon is quite dillerent 
from that of the salinas, and more extraordinary. In many 
parts of South America, wherever the climate is moderately 
dry, these incrustations occur ; but I have nowhere seen 
them so abundant as near Bahia Blanca. The salt here, and 
iti other parts of Patagonia, consists chiefly of sulphate of 
soda with some common salt. As long as the gxound remains 
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moist in those saUtnde^ (as tko Spaniards improperly call 
thom^ mistaking this substance for saltpetre), nothing is to 
he seen hut an extensive plain composed of a black, muddy 
soil, supporting scattered tufts of succulent plants* On ro- 
tuining through one of these tracts, after a week's hot 
weather, one is surprised to see square miles of the plain 
white^ as if from a slight fall of snow, here and there heaped 
up by the wind into little drifts* This latter appearance is 
chiefly caused hy the salts beiug drawn up, during the slow 
evaporation of the moisture, round blades of dead gi'ass, 
stumps of wood, and pieces of broken earth, instead of being 
crystallized at the bottoms of the puddles of water. The 
saiiti'ales occur either on level tracts elevated only a few feet 
above the level of the sea, or on alluvial land bordering 
riVera* M* Parebappe* found that the saline incrustation on 
the plain, at the distance of some miles from the sea, con- 
sisted chiefly of sulphate of soda, with only seven per cent, 
of common salt ; whilst nearer to the coast the comnion salt 
increased to thirty-seven parts in a hundred. This circum 
sfemce would tempt one to believe that the sulphate of soda 
is generated in the soil from the muriate left on the surface 
during the slow and recent elevation of this dry country. 
The whole phenomenon is well woi^thy the attention of 
naturalists. Have the succulent, salt -loving plants, which 
are well known to contain much soda, the power of deeompos- 
i7ig the muriate Does the black fetid mud, abounding with 
organic matter, yield the sulphur and ultimately the sulphuric 
acid '? 

Twt> days afterwards I again rode to the harbour. When 
not far from our destination, my companion, the same man 
as before, spied three people hunting on horsehack. He im- 
mediately dismounted, and watching them intently, said, 

* “ Voj'ttge dans TAmdrique McificLj” par M. A. d'Orbigny, Part. Hist, tumei,* 

p, 06 i. 
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“ They ride like ChristiaTiSj and nobody can leave the 

fort/^ The three hunters joined company^ and likewise 
dismounted from their horses* At last one mounted again 
and rode over the hill out of sight. My companion said, 
“ We must now get on our horses. Load your pistol;” and he 
looked to his own sword. I asked, “ Are they Indians ? ” — 
Quien sabe ? (Who knows ?) If there are no more than 
three it does not signify.” It then struck me that the one 
man had gone over tiie hill to fetch the rest of his tribe. I 
suggested this ; but all the answer I could extort was, Quien 
sabe?” His head and eye never for a minute ceased scanning 
slowly the distant horizon. I thought his uncommon cool- 
ness too good a joke, and asked him why he did not return 
home. I was startled when he answered, ‘‘We are return- 
ing, but in a line so as to pass near a swamp, into which we 
can gallop the horses as far as they can go, and then trust to 
our own legs ; so that there is no <langer.” I did not feel 
quite so confident of this, and wanted to increase our pace. 
He said, Ko, not until they do.” When any little inequality 

concealed us, we galloped ; but when in sight, continued 

walking. At la.st we reached a valley, and turning to the 

left, galloped quickly to the foot of a hill. He gave me his 

horse to hold, made the dogs lie dowm, and then crawled on 
his hands and knees to reconnoitre. He remained in this 
position for some time, and at last, bursting out in laughter, 
exclaimed, ^‘^Mugeresl” (Women [) He knew them to be the 
wife and sister-in-law of the major’s son hunting for ostriches^ 
eggs. I have described this man^s conduct because he acted 
under the full impression that they were Indians. As soon, 
however, as the absurd mistake was found out, he gave me 
a Im lid red reasons why they could not have been Indians ; 
but all these were forgotten at the time. W^e then rode on 
in peace and quietness to a low point called Funta Alta, 
wdieneo we could see nearly the %vhole of the great harbour 
of TSahia Blanca. 
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Tile yiide expanse of Tv^ater is choked up by nunierons 
great inud-hanksj which the inhabitants call cangrejaleSj or 
crabberies, from the number of small crabs. The mud is so 
soft that it is impossible to walk over tliemj even for the 
shortest distance. Many of the banks have their surfaces 
covered with long rushes, the tops of Avhich alone are visible 
at high water. On one occasion , when in a boat, we wore so 
entangled by those shallows that we could hardly liiid our 
way. No tiling was visible i>ut the flat bods of mud : the 

day was not very clear, and there was much refraction, or as 
the sailors expressed it, ‘Miiings loomed high.” Tho only 
object witliin our view wliich Avas not leA^el was tlie horizon ; 
mshes looked like bushes uiisuj>ported in the air, and Avater 
like mud-banks, and mud-banks like Avator. 

We passed the niglit in Punta Alta, and I employed my- 
self ill searching for fossil bones — this point being a perfect 
catacomb for monsters of extinct races. The ev eiiing Avas 
perfectly calm and clear ; the extreme monotony of the aucav 
gave it an interest even in tlie midst of mud -banks and gulls, 
sand-hillocks and solitary vultiires. In riding back in the 
morning Ave came across a Amry fresh track of a puma, but 
did not succeed in liiiding it. We saAA^ also a couple of 
zorillos, or skunks, — odious animals, will oh are far from uii’' 
common. In general appearance the zorillo resembles a pole- 
cat, but it is rather larger, and much thicker in proportion. 
Conscious of its poAver, it roams by day about the open plain, 
and fears neither dog nor man. If a dog is urged to the 
attack, its courage is instantly checked by a fcAv drops of the 
fetid oil, which brings on violent sickness and running at the 
nose. Whatever is once polluted by it is for ever useless. 
Azara says the smell can be perceived at a league distant 
More than once, when entering the harbour of Monte Video, 
the Avind being olF-shore, we have perceWed the odour on 
board the Meagle. Certain it is that ei’Cry animal most wOl- 
ingly makes room for the zorillo. 
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Bahia Bia^n-vu — — N'umej'ous ^gantic quad^npedi — Recent 

exthictitm — Zotigevitp of species — Jj<trge a?iimals do jwt rerjuire a 
lu^mdant vegetation — Southom Africa -- BiheHan- foss-Us — Zwo spemes 
of osttdeh — Habits of oven-bird — A7^m<uUUm — Venomous snake, toad^ 
Msard — HibcrnaUon of amnuds — TFaMts of sea-pen — Indian wars and 
massact'-es — A7'row-kead, aniiquanaii relic. 

The Beagh amved here on the 24th of August, and a 
afterwards sailed for the Plata^ With Captain Pitz Roy’s 
consent I was left behind, to travel by land to Buenos Ayres. 
1 will here add some observations which were made during 
this visit and on a previous occasion, when the Bmgh ivas 
employed in surveying the harbour. 

Tlie plain, at the distance of a few miles from the coast, 
belongs to the great Pampean formation, which consists in 
part of a reddish clay, and in part of a highly calcareous 
marly rock. Hearer the coast there are some plains formed 
from the wreck of the upper plain, and from mud, gravel, 
and sand thrown np by the sea during the slow elevation of 
the land, of which elevation w^e have evidence in upraised 
beds of recent shells, and in rounded pebbles of pumice scat- 
tered over the country. At Punta Alta wc have a section 
of one of these later-formed little plains, which is highly 
interesting from the number and extraordinary character of 
the remains of gigantic land-animals embedded in it. These 
have been fully described by Professor Owen, in the Zoology 
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of the Voyage of the and are dcposit-cd in the Co 11 ego 

of SurgeonE3. I will here give only a brief outline of their 
nature, 

Firstj parts of three heads and other bones of the Mega- 
therium, tlie huge dimensions of which are expressed by its 
name. Secondly, the Megalonyx, a great allied animal. 
Thirdly, the Scelidotherium, also an allied animal, of which T 
obtained a nearly perfect skeleton. It must have been as 
lai'ge as a rhinoceros ; in the structure of its head it comes, 
aeeording to Mr. Owen^ nearest to the Cape ant-eater, but 
in some other respects it approaches to the armadillos, 
Fou Hilly, the Mylodon Darwinii, a closely related genus of 
little inferior mzQ. Fifthly, another gigantic edcntal quad- 
ruped. Sixthly, a large animal, with an osseous coat in com- 
partments, very like that of an armadillo. Seventhly, an 
extinct kind of horse, to which T shall have again to refer* 
Eighthly, a tooth of a pach5rdermatous animal, probably the 
same witli the Macrauelienia, a huge beast with a hmg neck 
like a camel, which 1 shall also refer to again. Lastly, the 
Toxodoii, perhaps one of tlie strangest animals ever discovered. 
Tn size it equalled an elephant oi- megatherium; hut the struc- 
ture of its teeth, as Mr. Owen states, proves indisputably that 
it was intimately related to the Gnawers, the order which at 
the present day includes most of the smallest quadrupeds. 
In many details it is allied to the I*achydermata. J udging 
from tlie position of its eyes, ears, and nostrils, it was prob™ 
ably aquatic, like the dugong and manatee, to which it is 
also allied. How wonderfully are the different orders, at 
the present time so well separated, blended togetlier in dif- 
ferent points of the structure of the toxodoii I 

The remains of these nine great quadrupeds, and many 
detached hones, were found embedded on the beach, within 
the space of about two hundred yards square. It is a re- 
markable circumstance that so many aiffbrent species sliould 
be found together ; and it proves liow numerous in kind 
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the ancient inhabitant's of this country imist have been. At 
t3ie distance of about thirty miles from Puiita Alta, in a 
cliff of red earth, I found several fragments of bones, some 
of large size. Among them were the teeth of a gnawer, 
equalling in size and closely resembling those of tlic capybara, 
whose habits have been described ; and therefore, probably, 
an aquatic animal. Theie was also part of the head of a 
ctenomys — the species being different from the tucutuco, but 
with a close general resemblance. The red earth, like that 
of the Pampas, in which, these remains were embedded, con- 
tains, according to Professor Ehreiiherg, eight fresh -water 
and one salt watei infusorial animalcule^ therefore, probably, 
it was an estuaiy deposit. 

The remanis at Punta Alta were cm!>cddcd in stratified 
gravel and reddish mud, just such as tho sea might now 
wash up on a shallow' bank. They were associated with 
t\v on ty -three species of shells, of which thirteen are recent 
and four othei'S very closely related to recent forms ; whether 
the remaining ones are extinct or simply unknown must be 
doubtful, as few eollcctions of shells have been made on this 
coast. As, however, the recent species w^ere embedded in 
nearly the same proportional immbers with those now^ living 
in the bay, I think there can bo little doubt that this ac- 
cumulation belongs to a very late tertiary period. From 
the bones of the scelidotherium, including even the knee-cap, 
being entombed in their proper relative positions, and from 
tlie osseous armour of tho great ^^irmadillo-likc animal being 
so well preserved, together with tho bones of one of its legs, 
we may feel assured that these remains were fresh and 
united by their ligaments when deposited in the gravel to- 
gether with the shells. Hence we liave good evidence that 
the above enumerated gigantic quadrupeds, more different 
from those of the present day tlian the oldest of the tertiary 
quadrupeds of Europe, lived wdiilst the sea >vas peopled with 
most of its present inhabitants ; and we have confirmed that 
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remarkable law so often insisted on by Mi*. Lyell — namely, 
tliat tlie “ longevity of the species in tlie mammalia is upon 
the whole infenor to that of the testaeea*”^ 

The great size of the bones of the megatherthd animals, 
including the megatherium, niegalonyx, scelidotheriuni, and 
mylodon, is truly wonderful. The habits of life of these 
animals were a complete puzzle to naturalists, until Professor 
Owen t lately solved the problem with remarkable ingennity. 
The teetli indicate, by theii' simple structure, that these 
megatheroid animals Lived on vegetable food, and probably 
on the leaves and small twigs of trees; their ponderous 
forms and great strong curved claws seem so little adapted 
for locomotion, tliat some eminent naturalists have actually 
believed that, like the sloths, to which they are intimately 
related, tliey subsisted by climbing back downwards on 
trees and feeding on the leaves. It was a bold, not to say 
preposterous, idea to conceive even antediluvian trees with 
branches strong enough to bear animals as large as elephants* 
Professor Owen, with far more jirobability, believes that, 
instead of climbing on the trees, tliey pulled the branches 
down to them, and tore up tho smaller ones by the roots, and 
so fed on the leaves* The colossal breadth and weight of 
their hinder quarters, whicli can hardly bo imagined without 
having been seen, become on this view of obvious service, 
instead of being an encumbrance : their apparent clumsiness 
disappears. With their great tails and their huge heels 
fiianly fixed like a tripod on the ground, they could freely 
exert the full force of thoir most powerful arms and great 
claws, Strongly rooted, indeed, must that tree have been 
will eh could have resisted such force ! The myiodon, more- 
over, was furnished with a long extensile tongue like that 
of the giraffe, which, by one of those beautiful provisions of 



* ‘""Frinciplea. of CSeolog'y^” voL Iv., p. 40. 

t Tills tJioory was first dovelopcd in the “ Zoolagy of the Vaynge of the BmgU" 
ilhlI subsequently in Professor Owen's Memoir on Myiodon Hobiistus.” 



© The Complete Work of Charles Darwin Online 



PAHT AND PRESIWT VEGETA TION. 109 

nature, t}iiis roaclies with tlie aid of its long neck its leafy 
food* T may remark that in Abyssinia the elephant, accord- 
ing to Brncc, when it cannot reach with its proboscis the 
braiiches, deeply scores with its tusks the trunk of the tree, 
up ajn;l down and all round, till it is siiiriciently weakened to 
be broken down* 

The beds including the above fossil remains stand only 
from Ilf teen to twenty feet above the level of high-water; 
and hence the elevation of the land has been small (without 
there has been an intercalated period of subsidence, of which 
we have no evidence) since the great quadrupeds wandered 
over the surrounding plains; and the external features of 
the country must then have lieen very nearly the same as 
now. What, it may naturally be asked, was the character 
of the vegetation at that period ? was the country as wretch- 
edly sterile as it now is '? As so many of the co-embedded 
shells are the same witli those now living in the bay, I was 
at first inetined to think that the former vegetation was 
probably similar to the existing one ; but tins would have 
been an erroneous inference, for some of these same shells 
live on the luxuriant coast of Bra^^il, and generally tho 
characters of the inhabitants of the sea are useless as guides 
to judge of those on the land. Nevertheless, from the follow- 
ing considerations, I do not believe that the simple fact of 
many gigantic quadrupeds liaving lived on the plains round 
Bahia Blanca is any sure guide that they forinerly were 
clothed vidth a luxuriaTit vegetation. T have no doubt that 
the sterile countrv- a little southward, near the Eio Negro, 
with its scattered tliorny trees, would support many and 
large quadrupeds. 

That large animals require a luxuriant vegetation has 
been, a general assumption which has passed from one work 
to another ; but I do not liesitate to say that it is completely 
false, and that it has vitiated the reasoning of geologists on 
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E^ome points of groat intorcst in tlie ancient history of the 
work]. The prejiKlice has probably been derived from India 
and the Tridian islandsj where troops of elephants, noble 
forests, and imponetrablo jungles are associated together in 
every ojie's mind. If, ho%vevcr, we refer to any work of 
travels through the southern piirts of Africa, we shall find 
allusions in almost every page either to the desert character 
of the country or to the numbers of large animals inhabiting 
it. The same thing is rendered evident by the many engrav- 
ings which have been published of various parts of tlie in- 
terior. When the Beadle was at Cape Town, I made an 
excursioii of some days^ length into tlie country, which at 
least was sufficient to render that which I had read more 
fully intelligible. 

Bn Andrew 8rnith, who, at tlie head of his adventurous 
party, has lately succeeded in passing the Tropic of Capri^ 
corn, informs me that, taking into consideration the w'hole 
of the southern part of Africa, there can be no doubt of its 
being a sterile country. On the southern and south-eastern 
coast there are some line forests, lint vdth these exceptions 
the traveller may pass for days together through open plains 
covered by a poor and scanty vegetation. It is dillicult to 
convey any accurate idea of degrees of comparative fertility j 
but it may be safely said that the amount of vegetation sup^ 
polled at any one time^ by Great Britain exceeds, perliaj>s 
even tenfold, the quantity on an equal area in tlie inteinor 
parts of Southern Africa. The fact that bullock- waggons 
can travel in any direction, excepting near the coast, without 
niore than occasionally half an hour^s delay in cutting down 
bushes, gives perhaps a more definite notion of tho scantiness 
of the vegetation. liJow, if we look to the animals inhabit- 
ing these wide plains, we shall find thoir numbers extraor- 
dinarily great and their bulk immense. We must enumcrato 

^ I ni(5a]i this Us eijclucle the totiil amomit which may have been succcaaively 
produced and consumed during a given period. 
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the elephant, three species of rhuiooeros^ and probably, 
according to J)r. Smith, two others, tlie hippopotamuSj the 
giraffe, the bos oaffer (as large as a fiill-grown hull), and the 
elan (but little less), two zebras, and the quaecha, two gnus, 
and several antelopes even larger than theae latter animals. 
It may be supposed tha,t although the species are numerous 
the individuals of each kind are few. By the kindness of 
Dr. Smith i arn enabled to show that the case is very dif- 
ferent, He informs me that in lat. 24'", in one day’s march 
with the bullock- waggons, he sa\v, w'ithout wandering to any 
great distance on either side, between one hundred ami one 
bond red and fifty rhinocerosps, which belonged to three 
species. The same day he saw several herds of giraffes, 
amounting together to nearly a hundred ■ and that although 
no elephant w^as observed, yet they are found in this district. 
At the distance of a little more than one hour^s march from 
their place of encampment on the previous night, his party 
actually killed at one spot eight hippopotamuses and saw 
many more. In this same river there were likewise crocO’ 
dilos. Of course it was a case quite extraordinary to see so 
many great animals crowded together, but it evidently proves 
that they must exist in great numbers. Dr. Smith describes 
the country passed through that day as lacing thinly covered 
with grass and blushes about four feet high, and still more 
thinly wdth inimosa-trccs.” The waggons were not prevented 
travelling in a nearly straight line* 

Besides these large animals, every one the least acquainted 
with the natural history of the Cape has read of the herds 
of antelopes, which can be compared only with the flocks of 
migratory birds. The numbers indeed of the lion, panther, 
and hyena, and the multitude of birds of prey, plainly speak 
of the abundance of the smaller quadrupeds. One evening 
seven lions were counted at the same time prow- ling round 
Dr, Smith’s encampment* As this able naturalist remarked 
to me, the carnage each day in Southern Africa must indeed 
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bo terrific ! I eorifcss it is truly surprising liow such, a 
number of animals can find support in a country producing 
so little food. The larger quadrupeds no doubt roam over 
wide tracts in search of it ; and their fo^xl ehieflY consists of 
uiidei'wood, which probablj" contains much nutriment in a 
small bulk. Dn Smith also iiihirms me that the %*^egetation 
has a rapid growth ; no sooner is a part consumed than its 
place is supplied by a fresh stock. There can be no doubt, 
however, that our ideas respecting the apparent amount of 
food necessary for the sTipport of large quadrupeds are much 
exaggerated. It should Iiave heen remembered that the 
camel, an animal of no mean bulk, has always heen con- 
sidered as the emblem of the desert. 

The belief that whore large quadrupeds exist the vegeta- 
tion must necessarily be luxuriant is the more remarkable^ 
because the converse is far from true. Mr. BurcheU observed 
to me that when entering Brazil nothing struck him more 
forcibly than the splcmdour of the South American vegeta- 
tion contrasted wdth that of South Africa, together with the 
absence of all large quadrupetls. In his Travels,"^ he has 
suggested that the comparison of the respective w^eights (if 
there were siilllcient data) of an equal number of the largest 
herbivorous quadrupeds of each country would be extremely 
curious. If we take on the one side the elephant, t hippopo- 
tamus, giraffe, bos caffer, clan, certainly three and probably 

^ "Travels in the Interior of Sonth AMca/^ vol. 11., p. 207. 

t The elephant which was killetl at Eictcr Change was eFjtilnate^ci (belns: partly 
weighed) at five tons and a half. The elepIiEmt actress, as I was informed, weighed 
one ton Icsfj ; so that we may tahe flvo as the average of a full-grown elephant, T. 
was told at the Surrey <3ardeas that a hippopotamus which wag sent to England out 
up into pieces was estimated at three tons and, a lailf — we will call it three. From 
these premises we may give three tons and a half to each of the live rhinoceroses, 
perhaps a ton to the j^iraffe, and l^alf to the bos caffer as well as to the clan (a large 
ox w'cigha from 1,200 to l,o00 pounds). This will give an average (from the above 
estimates) of 2.7 of a ton for the ten largegt herbivorous animals of Southern Africa^ 
In South America, allowing 1,200 pounds for the two tapirs together, 650 for the 
guanaco' and vicuna, 500 for three deer, 300 for the capybara, peccary, and a monkey, 
we shall have an average of 250 pounds, which I believe is overstating the result. 
The ratio will therefore be as 6,0-18 to 250, or 2± to 1, for the ten largest animals from 
the two continents. 
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five species of rliiiioeeros ; and on t.he American side two 
tapirSj the guanaco, three deerj tlie vicuna^ peccary, capjbara 
(after which we must choose from the monkey's to complete 
the numher), and then place these two groups alongside each 
otheFj it is not easy to conceive ranks more disproportionate 
in size. After the aleove facts we are compelled to conclude^ 
against anterior probahility,’^ that among the mammalia 
there exists no close relation between the bulk of tlie species 
and the quofutit^/ of the vegetation in the countries wdiich 
they inliahik 

With regard to the number of large quadrupeds, there 
certainly exists no quarter of the globe which will bear com- 
parison with 8ou thorn Africa. After the different state- 
ments which have been given, the extremely desert character 
of that region will not be disputed* In the European divi^ 
sion of the wmrld, we must look back to the tertiary epochs 
to find a condition of things among the mammalia resembling 
that now existing at the Cape of Good Hope. Those tertiary 
epochs, which wo are apt to consider as abounding to an 
astonishing degree wdth large animals, because we find the 
remains of many ages accumulated at certain spots, could 
hardly boast of more large quadrupeds than Southern Africa 
does at present. If wo speeulate on the condition of the 
vegetation during those epochs, we are at least bound so far 
to consider existing analogies as not to urge as absolutely 
necessary a luxuriant vegetation when wo see a state of 
things so totally different at the Cape of Good Hope, 

We knowf that the extreme regions of Horth America, 

^ Tf wc suppose the CfLSe of the diaeovery of a sholctoii of a. Oreenla-nd whale lu a 
fossil state, not a single cetaceous animal hei-n^ known to exist, what naturalist 
would have ventured conjecture on the possibility of a carcass so gigantic being 
siipportfid on the minute Crustacea and mollusea living in the froaen seas of t!io 
extreme !N'orth ? 

f See ‘^Zoological Remarks to Captain Backus Bxp edition/' by Dr, Bichardsoii. 
He saysj “The subsoil north of latitude 56^^ is perpetually frozen, the thaw on the 
coast not penetrating above three feet, and at Bear Lake, in latitude , not more 
than twenty inches. The frozen substratum does not of itself destroy vegetation, 
for forests ftonrish on the surface at a diatance from the cofist,” 

( 100 ) 8 



© The Complete Work of Charles Darwin Online 



114 



BAHT A BLANCA. 



many de^ees beyond tbe limit where the ground at the 
depth of a few feet remainf? perpetually congealed, are 
covered by forests of large and tall trees. Tn a like mannerj 
ill Siberia, we have woods of birch, fir, aspen, and larch, 
growing in a latitude^ (6f) where the mean temperature of 
the air falls below the freezing-point, and where the earth is 
so completely frozen that the carcass of an animal embedded 
ill it is perfectly preserved. With these facts we mnst 
grant, as far as qiamtiUj alone, of vegetation is concerned, 
that the great quadrupeds of the later tertiary epochs might, 
in most parts of Northern Europe and Asia, have lived on 
the spots where their remains are now found. I do not here 
speak of the hind of vegetation necessary for their support, 
because, as there is evidence of physical changes, and as the 
animals have become extinct, so may we suppose that the 
species of plants have likewise l)een changed. 

These remarks, T may be permitted to add, directly bear 
on the case of the Siberian animals preserved in ice* The 
firm conviction of the necessity of a vegetation possessing a 
character of tropical luxuriance to support such large animals, 
and the impossihility of reconciling this with the proximity 
of perpetual congelation, was one chief cause of the se^veral 
theories of sudden revolutions of climate and of overwhelm- 
ing catastrophes which were invented to account for their 
entombment I am far from supposing that the climate Im.s 
not changed since the period wlmn those animals lived 
which now lie buried in the ice. At present I only wish to 
show that, as far as qiwmtiiy of food alom is concerned, the 
ancient rhinoceroses might have roamed over the of 

Central Siberia (the northern parts probably being under 
water) even in their present condition, as well as the living 
rhinoceroses and elephants ovei' the KarrOB of Southern Africa. 

^ Sec Humboldt, “Fraipnems Asiatiques,” p. SS6 ; Barton^s Geography of 
Plants ; and Maltc Bnm. Tn the latter work it ia said that the limit of the growth 
of trees In Siberia may be drawn under the parallel of 70”. 
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I will now gives an account of the habits of some of the 
more interesting birels which, are comiBon on the wild plains 
of Korthem Patagonia; and first for the largest, or South 
American ostrich. The ordinary habits of the ostrich are 
familiar to every one. They live on vegetable matter, such 
as roots and grass ; but at Ealiia Elanca 1 have repeatedly 
seen three or four come down at low water to the extensive 
mud -banks, whicl\ are then dry, for the sake, as the 
Gauolios say, of feeding on Email fish. Although the 
ostrich in its habits is so sliy, wary, and solitary, and al- 
though so fleet in its pace, it is caught without much diffi- 
culty by the Indian or Gauclio armed with the bolas* 
When several horsemen appear in a semicircle it becomes 
confounded, and does not know wdiich way to escape. They 
generally ]>refer running against the wind ; yet at the first 
start they expand their wings, and like a vessel make all 
sail. On one fine hot day I saw several ostriches enter a 
l>ed f)f tall rushes, where they squattetl concealed till quite 
closely approached. It is not generally known that ostriches 
readily take to the w^ater, Mr. King informs me that at the 
Bay of San Bias, and at Port Valdes in Patagonia, he saw 
these birds swimming several times from island to island. 
They ran into the water T>oth wdicn driycn dowm to a point 
and likewise of their own accord when not frightened ; the 
distance crossed was about two hundred yards. When 
swimming very little of their bodies appears above Avator ; 
their necks are extended a little forward, and their progress 
is slow. On two occasions I sow some ostriches swimming 
across the Santa Cruz river, Avhero its course Avas about four 
hundred yards wide and the stream rapid, Coptain 8turt,^ 
Avhen descending the Murrumbidgee in Australia, saw' tAvo 
emus in the act of sAAnmniiug. 

The inhabitants of the country readily distinguish, even 
at a distance, the cock bird from the hen. The former is 
* Sttiits Trairelg^ voL il., p. 74. 
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larger and darker coloured,^ and hm a bigger head. The 
ostrich, I believe the cock, emits a singular, deep-toned, 
hissing note. Wlien first I heaid it, standing in the midst 
of stnne sand-hillocks, I thought it was made by some wild 
beast, for it is a sound that one cannot tell whence it comes 
or from how far distant. When we were at Baliia BLaiica, 
ill the months of September and October, the eggs, in extraor- 
dinary numbers, ware found all ovei' the country. They 
either lie scattered and single, in w^hich ease they are never 
hatched, and are called by the Spaniards huachos; or they 
are collected together into a shallow excavation which forms 
the nestv Out of the four nests which I saw, three contained 
twenty-two eggs each, and the fourth twenty -seven. In one 
day^s hunting on horseback sixty-four eggs w^ere found ; 
forty-four of these were in two nests, and the remaining 
twenty scattered huaehos. The Gauclios unanimously affirm, 
and there is no reason to doubt their statement, that the 
male bird alone hatches the eggs, and for some time afterwards 
accompanies the young. Hie cock when on the nest lies 
very close; I have myself almost ridden over one. It is 
asserted that at such times they are occasionally fierce and 
oven dangerous, and that they have been known to attack a 
man on horseback, trying to kick and leap on him. My 
informer pointed out to me an old man whom he had seen 
much terrified by one chasing him. I obseiwe in Burchelhs 
“ Travels in South Africa’' that he remarks, “ Having killed a 
male ostricli, and the fcathei's being dirty, it was said by the 
Hottentots to be a nest bird” 1 understand that the male 
emu in the Zoological Cardens takes charge of the nest ; this 
habit, therefore, is common to the family. 

The Gauchos unanimously affirm that several females lay 
in one nest. I liave been positively told that four or five 
hen-birds have been watched to go in the middle of the day, 

* A GAUcto EU5SH3'[>tl me ttiat lie had 9 u.ee &een & snow-white or Albiiicj variety, 
and tlmt it was a most beautiful bird. 
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one after the otliei', to the same nest. I may add also that 
it is believed in Africa that two or more females lay in one 
nest.* Although this habit at first appears very stiange, I 
think the cause may be explained in a simple manner. The 
number of eggs in the nest varies from twenty to forty^ and 
even to fifty, andj according to Azara, sometimes to seventy 
or eiglity. Now although it is most probablej from the 
number of eggs found in one district being so extraordinarily 
great in proportion to the parent birds, and likewise from 
the state of the ovai'ium of the hen, that she may in the 
course of the season lay a large number, yet the time rccpiii'ed 
must be very long, Azara states t that a female iii a state 
of domestication laid seventeen eggs, each at the interval of 
three days one from another. If the lien was obliged to 
hatch her owm oggs, before the last was laid the first prob- 
ably would bo addled ; but if each laid a few eggs at succes- 
sive periods, in different nests, and several hens, as is stated 
to be the case, combined together, then the eggs in one 
collection would be nearly of the same age. If the number 
of eggs in one of these nests is, as I believe, not greater 
on an average than the number laid by one female in the 
season, then there must be as many nests as females, and 
each cock-bird will have its fair shai^e of the labour of in- 
cubation, and that during a period when the females prob- 
ably could not sit from not having fiiiisked laying. J I have 
before mentioned the great numbers of huachos or deserted 
eggs; so that in one day^s hunting twenty were found in this 
state. It appears odd that so many should be wasted. Does 
it not arise from the difficulty of several females associating 
together and finding a 'male ready to undertake the office of 

* liurehell'a Travels, voL 1., p. 2S0. 

t Azara, vol, iv., p. 

J LithteiisteLJi, however, asserfa (Travels, vol. i|,, p. ao) that the bens begin sitting 
wbon they have laid tetii or twelve eggs, and that they continues laying, I pressnme, 
in another nest. This a,ppcars to mo very improbable. He assertfl that four or live 
lien 5 aasociate for ineubation with one cock, -who aits only at niglU. 
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inc'ul.>aitioii ¥ It ls cvicif^nt tlijit tlitirs iBust iit fivst 1>0 sobig 
degree of associatioii between at least two females j otherwise 
the eggs would remain scattered over the wdde plains at 
distances far too great to allow of the male collectiDg tlieniL 
into one nest. Some authors have believed that the scatteied 
eggs were deposited for the young birds to feed on. This 
can hardly bo the case in America., because the hu aches, 
although often found addled and putrid, are generally whole. 

Wlien at the Hio Negi^o, in Northern Patagonia^ I re- 
pc^atedly heard the Gauchos talking of a very rare bird which 
they called aveatruz They described it as being less 

than the comm on ostrich (which is there abundant), but with 
a very close geimral resemblance. They said its eolour wa^ 
dark and mottled, and that its legs were shorter and feathered 
lower down than those of the common ostrick It is more 
easily caught by the bolas than the other species. The few 
inhabitants wdio had seen both kinds affinned they could 
distinguish them apart fimo a long distance. The eggs of 
the small species appeared, however, more generally known ; 
and it was remarked, with surprise, that they were very 
little less than those of the rhea, but of a slightly different 
form, and with a tinge of pale blue. This species occurs most 
rarely on the plains bordering the Kio hJegi'o ; but about a 
degree and a half further south they are tolerably abundant. 
When at Port Desire, in P'atagonia (lat. 48“), Mr. Martens 
shot an ostrich ^ and I looked at it, forget till g at the moment, 
in the most nnaecoim table manner, the whole subject of the 
petises, and thought it w^as a not full-grown bird of the 
common sort. It was cooked and eaten before my memory 
returned. Fortunately the liead, neck, legs, wings, many of 
the larger feathers, and a large ]>art of the skin, had been 
preseiwed ; and from these a very nearly perfect specimen 
has been put together, and is now exhibited in the museum 
of the Zoological KSt>ciety. Mr. Could, in describing this new 
species, has done me the honour of calling it after my name. 
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Among the Fatagoniaii hidiansj in the Strait of Magellan, 
^ve found a lialf Indian, who had lived eiome yeai-s with tlse 
tribe, hut liad been bom in the northerj\ provinces. I a^ked 
liim if he had ever lieard of the avestruz petise. He an- 
swered by saying, ^ Why, there are none others in these 
southern countiies*’^ He informed me that the number of 
eggs in the nest of the petise is consideiably less than in 
that of the other kind — namely, not more than fifteen on an 
average j but he asserted that more than one female deposited 
them. At Santa Cruz we saw several of these birds* They 
were excessively w ary : I think they could see a person 
approaching when too far off to be distinguished themselves* 
In ascending the river few were seen ; but in our quiet and 
rapid descent many, in pairs and by fours or lives, were 
observed. It was remarked that this bird did not expand 
its wings when first starting at full speod, after the manner 
of the northern kind. In conclusion, I may observe that the 
Struthio rhea inhabits the country of La Plata as far as a 
little south of the Itio Ivegro in lat. 4P, and that the 
Struthio Barwinii takes its place in Southern Patagonia, tlie 
part about the liio Negro being neutral territory* M, A. 
d'Orbigoy,* when at the Pio Negro, made great exertions to 
procure this bird, but never had the good fortune to succec^l* 
Bobrizhofter | long ago was aware of there being t\vo kinds 
of ostriches* He says: “You must kno>v, moreover, that 
emus differ in size and habits in diShrent trficts of land ^ for 
those that inhabit tlio plains of Buenos Ayres and Tucuman 
are larger, and have black, white, and gray feathers ; those 
near to the Strait of Magellan are smaller and more beauti’ 
ful, for their wdrite feathers are tipped wdth black at the 

* Whtin at the Eio Kegro we heard raue^i of the iTidcfatLjyable labours of thia 
naturalist. M. Alcide d'Orbig;ny> duriujf the years 1825 to 1831?, traversed sp-eial 
large portions of South America, and has made a collection, aod la now publishing 
the results on a scale of joagnificenee, wlikh at once places himself in the list of 
American travellerB' second onlj' to Bumholdt* 

t Account of the Abipones, a.d. 17 voL i. (English translationX P- 314, 
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extremity, and their black ones in like manner terminate in 
white." 

A very singular little bird, Tinochorus rumicivorus, is here 
common. In its habits and general appearance it nearly 
equally partakes of the characters, different as they are, of 
the quail and snipe. The tinocliorus is found in the w^hole 
of southern South America wherever there are sterile plains 
or open dry pasture land. It frequents in pairs or small 
flocks the most desolate places, wliere scarcely another living 
creature can exist. Upon being approached they squat close, 
and then are very dillicult to be distinguished from the 
ground. When feeding they walk rather slowly, with their 
legs wide apart. Tliey dust themselves in roads and sandy 
places, and frequent particular spots, where they may be 
found day after day ; like partridges, they take wdng in a 
dock. In all these respects, in the muscular gizzard adapted 
for vegetable food, in the arched beak and fleshy nostrils, 
short legs and form of foot, the tinochorus has a close affinity 
with quails. But as soon as the biixl is seen Hying its whole 
appearance changes. The long pointed wings, so different 
from those in the gallinaceous order, the irregular manner of 
hight, and plaintive cry uttered at the moment of rising, 
recall the idea of a snipe, Tlie sportsmen of the Beagle 
unanimously called it the short-billed snipe. To this genus, 
or rather to the family of the Waders, its skeleton show^s that 
it is really related. 

Tlie tinochorus is closoly related to some other South 
American birds. Two species of the genus Attagis are in 
almost every respeet ptarmigans in their habits : one lives m 
Tier r a del Fuego, above the limits of the forest land ] and 
the other just beneath the siiowdine on the Cordillera of 
Central Chili. A bird of another closely-allied genus, Chionia 
alha, is an inhabitant of the Antarctic regions. It feeds on 
sea^weed and shells on the tidal rocks. Although not web- 
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footed, from aomo unaccountable habit it is frequentlj met 
with far out at sea. This small family of birds is one of 
those which, from its varied relations to other families, ah 
though at prf^seiit offering only difficulties to the systematic 
naturalist, ultimately may assist hi revealing the grand 
scheme, common to the present and past" ages, on wdhch 
orgiinizod beings have been cieated. 

The genus Furnarius contains several species, all small 
birds, living on the gronnd, and inhabiting open diy coun- 
tries. In structure they eaimot bo compared to any Euro- 
pean form. Ornithologists have generally included them 
among the Creepers, althtmgh opposed to that family in evciy 
habit. The best known species is the common oven-bircl of 
La Plata, the casara or liouscmaker of the Spaniards. The 
nest, whence it takes its name, is placed in the most exposed 
situations, as on the top of a post, a bare rock, or on a cactus^ 
It is composed of mud and bits of stra^v, and has strong 
thick walls; in shape it precisely resembles an oven or 
depressed bee-hive. The opening is large and arched ; and 
directly in front, within the nest, there is a partition which 
reaches nearly to the roof, thus forming a passage or ante- 
chamber to the true nest. 

Another and smaller species of furnarius (J^\ cuniculitrhts) 
resembles the oven-bird in the general reddish tint of its 
plumage, in a peculiar slirill reiterated cry, and in an odd 
manner of running by starts. From its affinity the Spaniards 
call it casarita (or little housebuilder^, although its nidification 
is quite different. The casarita bidlds its nost at the bottom 
of a narrow cylindrical hole, which is said to extend horizon- 
tally to nearly six feet under ground. Several of tlie country 
people told me that w^heti boys they had^ attempted to dig 
out the nest, but had scarcely ever succeeded in getting to 
the end of the passage. The bird chooses any low bank of 
ilrni sandy soil by the side of a road or stream. Here (at 
Bahia Blanca) the w alls round the houses are built of haid- 
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ened mud ; and I noticed that one, which coclosed a court- 
yard where I lodged, was bored through by round liolcs in a 
score of places. On asking the owner tho cause of this he 
bitterly complained of the little casarita, several of which I 
afterwards observed at ivork. It is rather curious to find 
how incapable these birds must be of acquiring any notion of 
thickness, for although they were constantly hitting over the 
low wall they continued vainly to bore through it, thinking 
it an excellent bank for their nests. I do not doubt that 
each bird, as often as it came to daylight on the opposite aide, 
was greatly surprised at the marvellous fact. 

1 have already mentioned nearly all the mETinmalia eoramon 
in this country. Of armadillos tliree species occur — namely, 
the Basypus minutus or pichy, the D. viliosus or pehido^ and 
the apar. The brst extends ten degrees further soutli than 
any other kind ; a fourth species, tho does not come 

as far south as Bahia Blanca. The four species have nearly 
similar habits ; the peludo, however, is nocturnal, while the 
others Tvander by day over the open plains, feeding on 
beetles, larvae, roots, and even small snakes. The apar, 
eoinmonly called is remarkable by having only three 

movable bands — the rest of its tesselatcd covering being 
nearly inflexible. Tt has the power of rolling itself into a 
jjerfect sphere, like one kind of Bnglish woodlouse. In this 
state it is safe from the attack of dogs ; for the dog not being 
able to take tho whole in its mouth, tries to bite one side, and 
the ball slips away. The smooth hard covering of the mataco 
oilers a better defeiico than the sharp spines of the hedgehog. 
The pichy prefers a very dry soil ; and the sand-dunes near 
the coast, where for many months it can never taste water, 
is its favourite resort. It often tries to escape notice by 
squatting close to the ground. In the course of a day's ride 
near Bahia Blanca several were generally met with, Tho 
instant one was perceived it %vas necessary, in order to catch 
it, almost to tumble otf one^s horse ; for in soft soil the 
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ainnuii buiTOwed so iiuiekly that its hinder quarters would 
almost disappear liofore one could aliglit. It seems almost a 
pity to kill such nice little animals ; for, as a Clauclio said, 
while sharpening his knife on the back of one, “Son tan 
mansos " (They are so quiet). 

Of reptiles there are many kinds. One .snake (a tngono 
ceiihalus or cophias), from the sis^e of the poison channel in 
its fangs, must bo very deadly. Cuvier, in opposition to 
some other naturalists, makes this a sub-genus of the rattle- 
snake, and intermediate between it and the viper. In. con- 
firmation of tills opinion, I observed a fact which appears to 
me very curious and instructive, as showing how eveiy char- 
acter, even though it may bo in some degree independent of 
structure, has a tendency to vary by slow degrees. The ex- 
tremity of the tail of this snake is terminated by a point 
which is very slightly enlarged ; and as the, animal glides 
along it constantly v'iVjrates the last inch ; and this part 
striking against the dry grass |md brushwood produces a 
rattling noise, which can be distinctly heard at the distance 
of six feet. As often as the animal wa.s irritated or suipnsed 
its tail was shaken; and the vibrations were extremely rapid. 
Even as long as the body retained its irritability a tendency 
to this habitual movement was evident. This trigono- 
cepbalus has, therefore, in some respects the structure of a 
viper, with the hahits of a mttlesnake— the noise, however, 
being produced by a simpler device. The expression of this 
snake^s face w^as hideous and fierce : the pupil consisted of a 
vertical slit in a mottled and coppery iris ; the jaws wore 
broad at the base, and the nose terminated in a triangular 
projection. I do not think T ever saw anything more ugly, 
excepting, perhaps, some of the vampiro bats. 1 imagine 
this repulsive aspect originates from the features being placed 
in positions, with respect to each other, somewhat propor- 
tional to those of the human face; and thus we obtain a scale 
yf iiideousDCSS, 
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Amongst the batrachian reptiles^ 1 found only one little 
toad (Fh^'y?iisc/iw nigHcans)^ which was most singular fi^om 
its colour. If we imagino, firstj that it had been steeped in 
the blackest ink, and then, when allowed to crawl over 
a board freshly painted with the brightest vermilion, so as 
to colour the soles of its feet and parts of its stomach, a good 
idea of its appearance ^\dll be gained. If it had been an 
unnamed species, surely it ought to have been called THa^ 
bolieuSj for it is a fit toad to preach in the ear of Eve. In- 
stead of being nocturnal in its habits, as other toads are, and 
living in damp, obscure recesses, it crawls during the heat of 
the day about the diy sand-hilloch^i and arid plains, where 
not a single drop of water can be found. It must neces- 
sarily depend on the dew for its moisture ; and this probably 
is absorbed by the skin, for it is known that these reptiles 
possess great powers of cutaneous absorption. At Maldonado 
I found one in a situation nearly as dry as at Bahia Blanca, 
and thinking to give it a great treat, carried it to a pool of 
water. Not only was the little animal unable to swim, but, 
1 think, without help it would soon have been drowmed. 

Of lizards there w^ere many kinds, but only one {Procio^ 
/.reius niuldmaoidatiis) remarkable from its habits. It lives on 
the bare sand near the sca-coast, and from its mottled colour, 
the brownish scales being speckled with white, yellowdsh-red, 
and dirty blue, can hardly be distinguished fiom the sur^ 
rounding surface. When frightened, it attempts to avoid 
discovery by feigning death, with outstretched legs, depressed 
body, and closed eyes. If further molested, it buries itself 
with great quickness in the loose sand. This lizard, from its 
flattened body and short legs, cannot run quickly. 

I wdll here add a few remarks on the hibernation of anb 
mals in this part of South America. \^rhen we first arrived 
at Bahia Blanca, September 7th, 1832, w-e thought nature 
had granted scarcely a living creature to this sandy and dry 
country. By digging, how’ever, in the ground, several in- 



© The Complete Work of Charles Darwin Online 



TTON OF ANIMALS. 



125 



sects, large spiders, and lizards i^ere found in a half torpid 
state. On the 15th. a few animals began to aj>pear, and by 
the 1 8th (three days from the equinox) everything announced 
the eommeiicemeiit of spring. The plains were ornamented 
by the flowers of a pink wood-sorrel, wild peas, (eiiotherse, 
and geraniums; and the birds began to lay their eggs. 
Numerous lamellicorn and heteromerons insects, tlie latter 
remarkable for their deeply sculptured bodies, were slowly 
crawding about ; while the lizard tribe, the constant inhabi- 
tants of a sandy soil, darted about in every direction. Dur- 
ing the first eleven days, whilst nature was dormant, the 
mean tem[>erature, taken from observations made every two 
hours on board the Tieaghy was 5D ; and in tlie middle of 
the day the thermometer seldom ranged above 56''. On the 
eleven succeeding days, in which aU living things became so 
animated, the mean was 58", and the range in the middle of 
the day between sixty and seventy. Here then an increase 
of seven degrees in mean temperature, but a greater one of 
extreme heat, was sufficient to awake the functions of life. 
At Moiite Video, from which ^ve had just before sailed, in 
the twenty-three days included between the 26th of J uly and 
the 19th of August the mean temperature from two hundred 
and seventy-six observations was 58". 4 ; the mean hottest 
day being 65". 5, and the coldest 46". The lowest point 
to wdiieh the thermometer fell w^as 41". 5, and occasionally 
in the middle of the day it rose to 69" or 70". Yet wdth 
this high temperature almost every beetle, several genera of 
spiders, snails, and land-shells, toads and lizards, tv ere all 
lying tor}:)id beneath stones. But we have seen tliat at Bahia 
Blanca, wdiich is fonr degrees southward, and therefore Tvith 
a climate only a very little colder, this same temperature, 
Tvith a rather less extreme heat, was sufficient to aw^ake all 
ciders of animated heings. This shows how nicely the stim- 
ulus required to arouse hibernating animals is governed by 
the usual eiiniate of the district, and not by the absolute 



© The Complete Work of Charles Darwin Online 



im 



BAJUA BLANCA, 



heat. It k ^^oll known that within the tropica the hibema- 
tioiij or more properly iestivationj of animals is detenninedy 
not by the temperatnrey but by the times of drouglit Near 
Rio de Janeiro, 1 was at first surprised to observe that, a fc^v 
days after some little depressions had been filled with w^ater, 
they were peojded by nimierous fnlbgrown shells and beetles, 
Tvbich must have been lying dorinant. Ltumholdthas related 
the strange aecident of a hovel having been erected over a 
s[>ot whore a young crocodile lay buried in the hardened 
mud. He adds : “ The Indians often find enormous boas, 
which they call nji, or water-serpents, in the same lethargic 
state. To reanimate them, they must he irri bated or wetted 
with water. 

I will only mention one other ai^imal, a j^ooplivte (T believe 
y a kind of sea-pen* It consists of a 
thin, straight, fleshy stem, with alternate row^s of polypi on 
each side, and surrounding an elastic st^my axis, varying 
in length from eight inches to two feet. The stem at one 
extremity is truncate, but at the other is teraiiiiatod by a 
vermiform fieahy a]!)pendage. The stony axis which gives 
strength to the stem maj^ be traced at this extremity into a 
mere vessel filled wdtli granular matter. At low^- waiter hun- 
dreds of these zoophytes might be. seen, i)rojecting like stubble, 
with the truncate end upwards, a few inches above the sur- 
face of the muddy-sand. When touched or pulled they sud- 
denly drew themselves in wdth force, so as nearly or (juitc to 
disappear. Ry this action, the highly elastic axis must be 
bent at the lower extremity, where it is naturally slightly 
curved I and I imagine it is by this elasticity alone that the 
zoojdiytc is enabled to rise again tlirougli the mud. Each 
polypus, thougli closely united to its brethren, has a distinct 
mouth, hofiy, and tentacula. Of these polypi, in a large 
sjiecLiJien, there inusb be many thousands ; yet wu see that 
they act by one movement* They have also oiie central axis 
connected with a system of obscure circulation ^ and the ova 
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are pi'odueed in an organ dipstinct from the separate indirid- 
nals,^ Well may one be alloi^^ed to ask, What is an indi- 
vidual 1 It is always interesting to discover the foundation 
of the strange tales of the old voyagers j and I have no doubt 
but that the habits of this virgularia explain one such case. 
Captain Lancaster, in his voyage t in 1601, narrates that on 
the sea-sands of the island of Sombrero, in the East Indies, 
he “ found a small twig growing up like a yonng tree, and on 
ofFering to pluck it up it shrinks down to the ground, and 
sinks, unless held very hard. On being plucked up, a great 
worm is found to be its root, and as the tree groweth in 
greatness, so doth the worm diminish; and as soon as the 
worm is entirely turned into a tree it rooteth in the earth, 
and so becomes great. This transformation is one of the 
strangest wonders that I saw in all iny travels ; for if this 
tree is plucked np while young, and the leaves and bark 
stripped oil, it becomes a hard stcuie when dry, much like 
wliitc coral. Thus is tills worm twice transformed into dif- 
ferent natures. Of these we gathered and brought home 
many.” 

Luring my stay at Bs.hia Blanca, while waiting for the 
Beaffle^ the place was In a constant state of excitement, from 
rumours of wars and victories, between the troops of Bosas 
and the wild Ijidians. One day an account camo that a 

* Tlifi cavities leading frona ttin flcsliy r{)mpa.Ttm€!nts of llie estremity were filled 
witli a yeLlow pnlpy naatterj which, exiiiiiined under a ni1<iTORCO'pe> presented an 
extraordinary appearance. The mass consisted of rounded, aemi- Iran sparcntiH 
Irregular ^rains^ aggregated together into parti ok s of varioua skes. All such 
particles, and tlio separate grains, pcjases^ed the ptjwer of rapid movement., gener- 
ally TevolvfDg around dilferent axes, but some times progressive. The movement 
was visible wdth a very weah power, tant even with the high cat its cause contd nfit 
be perceived. It was very difl'erent from the circulation of the fluid in the elastic, 
bag, containing the thin extremity of the axis. On other occasions, when difjsect- 
ing small marine aniuials beneath the microscope, I have si?en particles of pulpy 
matter, sonie of large size, as soon as they were disengaged > commenoe revolving, 
I have imagined, I huoiv not with how mneh truth, that this grannlo-pulpy matter 
was in proc-ess of being ctmvcrted into ova. Certainly in this zoophyte such ap- 
peared to be tlio case. 

t Korra "Collection of Voyages^ vol. viii., p, lift. 
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small party forming one of the postas on the line to Buenos 
Ayres Lad been found all rmirdered. The next day three 
hundred men arrived from the Colorado, under the command 
of Commandant Miranda. A largo portion of these men 
were Indians {mcvmofiy or tame)^ belonging to the tribe of 
the cacique Bernantio. They passed the night here ; and it 
was impossible to conceive anything more wild and savage 
than the scene of their bivouac. Some draitk; till they were 
intoxicated j others swallowed the steaming blood of the 
cattle slaughtered for then- suppers; and then, being sick 
from drunkenness, they cast it up again, and were besmeared 
with filth and gore. 

“ JSTani siimil expletua dapibus, vinoqiie scpultas 
Ccrvicem infiexani posuit, jaciiitquc pDi atitt iiin 
Immensus, saniuui erttetans, ac fnistii cruenta 
Por sonmura comirijfta mero.'^ 

In the morning they started for the scene of the murder 
■with orders to follow the rastrOy or track, even if it led 
them to Chili. We subsequently heard that the wdld Indians 
had escaped into the great Pampas, and from some cause the 
track had been missed. One glance at the r astro tells these 
]}eoplo a whole history. Supposing they examine tlie track 
of a thousand horses, they will soon guess the number of 
mounted ones by seeing how many have cantered ; by the 
depth of the other impressions, whetlicr any horses were 
loaded with cargoes; by the irregularity of the footsteps, 
how far tired ; by the manner in whitdi the food has been 
cooked, whether the piirsue^l travelled in haste ; by the gen- 
eral appearance, how long it has been since they passed. 
They consider a rastro of ten days or a fortnight quite recent 
enough to be liunted out. We also heard that Miranda struck 
from the west end of the Sierra A'' entana, iti a direct line to 
the island of Cholechel, situated seventy leagues up the Itio 
Hegro. This is a distance of between two and three hundred 
miles, through a country completely unknown. What other 
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troops in tlie world are so irLdepondcnt '? Witli the snii for 
their gnidCj mai‘es^ flesh for food, their saddle-el oths for beds^ 
as long as there is a little water, these men wonld penetrate 
to the end of the ^vorld. 

A few days afterwards I saw another troo]> of these ban- 
ditti-like soldiers start on an expedition against a tribe of 
Indians at the small sal in as, who had been betrayed by a 
prisoner cacique. Tho Spaniard who brought the orders for 
this expedition was a ver^^ intelligent man. He gave mo an 
account of the last engagement at which ho vras prcsezit. 
fc^ome Indians, who had been ta.ken prisonei's, gave inf or j na- 
tion of a tribe living north of the Ooloi-ado. Tw^o hundred 
soldiers were sent; and they fli^st discovered the Indians by 
a cloud of dust from their horses^ feet, as they ehaneed to be 
travelling.- The country was raountainous and wdld, and it 
must have been far in the inteiior, for the Cordillera were 
in sight The Indians, men, ^vomen, and children, w^ere 
about one hundi ed and ten in number ; and tlK;y were nearly 
all taken or killed, for the soldiers sabre every main The 
Indians arc now so terrified that they offer no resistance in 
a body, but each ilies, neglecting even his wife imd cliildren ; 
but %vhen overtaken, lilce wdld animals they flght against any 
iiurnbei- to the last moment One dying Indian seized with 
his teeth the thumb of liis adversary, and allowed his own 
eye to bo forced out sooner than relinquish his hold, ^Another, 
wdio WHS wounded, feigned death, keepizig a knife ready to 
strike one more fatal bhnv* My informer said, when he was 
pursuing an Indian, the man cried out for mercy, at the same 
time that ho w^as covertly loosing tho bolas from his waist, 
meaning to whirl it round his head and so strike his pur- 
suer* “ I, however, struck him with iny sabre to the ground, 
and tlien got off my horse and cut his throat ’with my knife.^"' 
This LS a dark picture; but how much more shocking is the 
unquestionable fact that all the women who appear above 
tw^enty years old aro massacred in cold blood ! When 1 ex- 

(TOO) 9 
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clainied tliis appeared rather inlYuman, he answered, 

''Why, what can >>e done? they breed so 1” 

Eveiy one here is fully convinced that tins is the most just 
war, because it is a^rsiinst harbariaiis. Who would believe in 
this B>^G that such atrocities could be coiumitted in a Ohristian 
civilized country ? The children of the Indians are saved, to 
be sold or given away as servants, or rather slaves, for as long 
a time as the owners can make them believe themselves slaves; 
but I believe in their treatineiit there is little to complain of. 

In the battle four men ran away together. They w-ere 
pursued; one was killed, and the other three were taken 
alive. They tui’iied out to be messengers or ambassadors 
from a large body of Indians, united in the common cause of 
defence, near the Cordillera. The tribe to which they liad 
been sent was on the point of holding a grand council ; the 
feast of marcs’ flesh was ready, and the daiice prepared. In 
the morning the ambassadors were to have returned to the 
Cordillera, They were remarkably fine men, very fair, above 
sii feet high, and all under thirty years of age. The three 
survivors of course possessed very valuable information, and 
to extort this they were placed in a line. The two first 
being cpiestioned, answered, “No se'^ (I do not know), and 
wereOne after the other shot. The third also said, “No s4 f 
adding, “ Fire [ T am a man, and can die!'' Not one syl- 
lable would they loreathe to injure the united cause of their 
country ! The conduct of the above-mentioned cacique w-as 
very tlilTcreiit : he saved his life by betraying the intended 
plan of warfare, and the point of union in the Andes. It 
was believed that there were already six or seven Imndred 
Indians together, and that in summer their numbers would 
be doubled. Ambassadors were to have been sent to the 
Indians at the small salinas, near Bahia Blanca, whom I 
have mentioned that this same cacique had betrayed. I he 

communication, therefore, between the Tiidians extends from 
the Cordillera to the coast of the Atlantic, 
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General plan is to kill all stragglers, and haying 

driven the remainder t-o a cormnoii point, to attack tliem in 
a body in the summer, y^itk tlie assistance of the Chilenos. 
I’his operation is to bo 1 ‘epcated for three successiv'e years* 
T imagine the sumTiier is chosen as the time for the main 
attack because the plains are then without water, and the 
Indians can only travel in parfcicuhii- directions* The escape 
of tlie Indians to the south of the Rio Negro, where in such 
a vast unknowTi country they would he safe, is prevented 
by a treaty with the Tehuelches to this eilect That Rosas 
pays them so much to slaughter every inriia.n who passes 
to the south of the liver; but if they fail in so doing, they 
theinselv-es are to bo exterminated. The war is waged chiefly 
against tlic Indians iieaT* the Cordillera, for many of l.he tribes 
on this eastern side arc fighting with Rosas. ^The general, 
however, like Lord Chesterfield, thinking that his friends 
may in a futui'e day become his enemies, always places them 
ill the front ranks, so that their numbers may bo thinned. 
Since leaving South America we have heard that this war of 
extermination completely faile<i. 

Among the captive girls taken in the same engagement 
there Avere tAVo very pretty Spanish ones, who Imd been ear- 
ned away by the Indians AvJien young, and could now only 
speak the Indian tongua Jfrom their account they must 
hiivG come from Salta, a distance in a straight line of nearly 
one thousand miles. This gives one a grand idea of the 
immense territory oA^er AA^hich the Indians roam ; yet, great 
as it is, I think there Avill not, in another half century, be a 
AAuld Indian north\Amrd of the Rio Kegro* The Avarfare is 
too bloody to last, the Chiistians killing eA^ery Indian, and 
the Indians doing the same by the Christians. It is meia.in 
eholy to trace how tlie Indians haA^e given A^my before the 
Spanish invaders. Schirdel * &iys that in 1535, wdien Buenos 
Ayres was founded, there Avere villages containing two arid 

* riireT:)ag’3 Collection of VUiyages. I believe the date was? re&llj' 
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tlirce thousand inliabitants. Even in Falconer's time (1750) 
tlie Indians made inroads as far as Luxan, Areco, and Arre- 
cife. but now they arc driven beyond the Salad o. only 

have whole tribes been externiinatedj but the remaining 
Indians have become more barbarous : instead of living in 
lar^e villages, and being employed in the aits of fishing as 
well as of the chase, they now wander about the open plains, 
without home or fixed occupation. 

I heard also some account of an engagement which took 
place, a few weeks previously to the one mentioned, at 
Cholechel. This is a very important station, on account of 
being a pasKS for horses ■ and it was, in consequence, for some 
time the headquartei's of a division of the army. hen the 
troops lirst arrived there they found a tribe of Indians, of 
whom they killed tw enty or thirty. Tlie cacique escaped in 
a maimer which astonished every one* The chief Indians 
alw-ays l\ave one or two picked horses, which they keep 
ready for any urgent occasion. On one of these, an old 
white horse, the cacique sprung, taking wnth him his little 
son. The horse had neither saddle nor bridle. To avoid the 
shots, the Indian rode in the peculiar method of his nation — 
namely, witli an arm round the horse's neck, and one log 
only on its back. Thus hanging on one side, he was seen 
patting the horse’s head and talking to him. The pursuers 
urged evor^'" effort in the chase j the commandant three times 
changed his horse, but all in vain. The old Indian father 
and his son escaped, and were free. What a fine picture 
one can form in one's mind — the naked, bronze-like figure of 
the old man wdth his little boy, riding like a Mazeppa on 
the white horse, thus leaving far behind him the host of his 
pursuers I 

I saw one day a soldier striking fire with a piece of flint, 
which I immediately recognized as having been a part of the 
head of an arrow, ble told me it was found near the island 
of Cholecliel, and that they are frequently picked up there. 
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It was bet ween two and three inches long, and therefore 
twice as large as those now nsed in Tier r a del Fucgo ; it iras 
made of opaque, cream-coloured tliiit, but the point and barbs 
had been intentionally broken off: It is well know}i that no 

Pampas Indiai^s now use bows and arrows. I believe a 
small tribe in Banda Oriental must be excepted ; but they 
are widely separated from the Pampas Indians, and border 
close on those tribes that inhabit the forest and live on foot. 
It apj>ears, therefore, that these arrow-heads are antiquarian^ 
relics of the Indians, before the great change in habits com 
sequent on the introduction of the horse into South America. 

^ AiSura Tias even doubted whether the PanipEia Indiana ever used bowa. 
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BAHIA ELANCA TO BUENOS ATRHS. 

out/ ftyr Buenos Ayres — Mio iitanoe — Sierra Yentana — Third posta 
Driving horses — Boleis — Partridges and fo:res — Features of the camiLTy 
^Long-legged endmures in 

the Sierra- Tapatguen- ■ Flesh of puma- Meat diet — Guardia del Alante 
—EJfects of cattle on the vegelatianr—Cardoon — Buenos Ay-res — Connl 
tehe7-e eaille are slaughtered. 

September Stk — I hired a Gaucho to accompany mo on my 
ride to Buenos Ayros, tliough Avitli some diffieultyj as tlie 
father of one man was afraid to let him go, and iuiothcrj 
wlu) seeuicd willing, was descrihed to me as so fearful that 
I was afraid to take him, for I was told that even if he saw^ 
an ostrich at a distance he won hi mistake it for an Indian 
and woidd fly like the wind away. The distance to Buenos 
Ayres is about four hundred miles, and nearly the wdiole 
way through an uninliabited country^ We started early in 
the morning. Ascending a few- hundred feet from the bsnsin 
of green turf on which Bahia Blanca stands, we entered on 
a wide desolate plain. It consists of a crumbling argillaceo- 
calcareous rock, which, from the dry nature of the climate, 
supports only scattered tufts of withered grass, without a 
single bush or tree to break the monot(>nous uniformity* 
The w-eather was fine, but tiie atmosplicre remarkably hazy. 
I thought the appearance foreboded a gale, but the Gauchos 
said it was owing to the plain, at some great distance in the 
interior, being on fire. After a long gallop, liaA iiig changed 
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hoT^os twiooj we roaeked the Rio 8a.iice : it is a <lcep, rapid 
little stream j not above twenty-five feet wide* The second 
posta on the load to Buenos Ayres stands on its banks* A 
little above tliere is a ford for horsesj where the water does 
not reacli to the liorse's belly ; but fiom that point in its 
course to tlie sea it is quite impassable, and hence makes a 
most useful barrier against the Indians* 

insignmeant aa tliis stream is, the Jesuit Falconer, whose 
information is generally so very correct, figures it as a con- 
sideraldo river, rising at the foot of the Cordillera. With 
respect to its source, I do not doubt that this is the case ; 
for the Cauchos assured mo that in the middle of the dry 
summer tliLs stream, at tlie same time with the ColoradJ, 
I'las periodical floods — which can only oiiginato in the stiow 
melting on the Andes, It is extremely improbable tliat a 
stream so small as the Sauce then was should travoi'se tlic 
entire wddth of the continent; and indeed, if it were the 
residue of a large river, 'its waters, as in oilier ascertained, 
cases, would bo saline. During the wintei' we must looJc to 
the springs round the Sierra .Yentana as tlie source of its 
pure and limpid stream* I suspect the plains of Ihtagonia, 
like tliose of Australia, are traversed by many water-courses, 
vvliich only peiioi’m their proper parts £it certain periods* 
Jrrobably this is the case with tlio water whicli flows into 
the head of Port Desire ; and likewise with tlie Bio Ohupat, 
on the banks of which masses of highly cellular scoriae were 
found by the officers fim ployed in the survey. 

As it was early in the afternoon when wc arrived, we took 
fresh horses, and a soldier for a guide, and started for the 
bierra tie la Yentana, This mountain is visible from the 
anchorage at Bahia Blanca, and Captain Bitz Boy calculates 
its height to be throe thousand three hundred and forty 
feot^ an altitude veiy remark a, ble on this eastern side of 
the continent. X am not aware that airy foreigner, previous 
to my visit, had ascended this mountain ; and indeed v^cry 
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few of the soldiers at Ealiia. Elaiica knew anyth ing about it. 
Heiico we heard of beds of eoalj of gold and sliver, of eaves, 
and of forefits, all of which irflaraed iny curiosity, only to 
disappoint it. The dlstauce from the posta was about six 
leagues, over a level ])lain of the same character as before. 
The ride was, however, interesting, as the moimtaln began to 
show its true foru:. When we reached the foot of the main 
ridge we had much difficulty in finding any water, and we 
thongiit we should have been obliged to have passed the 
night without any. At last wo discovered some by looking 
close to the mountain, for at the distance even of a few 
hundred yards the streamlets were buried and entirely lost 
in the friable calcareous stone and loose detritus. 1 do not 
think INature ever made a more solitary, desolate pile of 
rock ; it well deserves its name of Hurtado^ or “ separated/^ 
The mountain is steep, extremely rugged ard broken, and so 
entirely destitute of trees, and even bushes, that we actually 
could not make a skower to stretch out our meat over the 
lire of thistle-stalks.* The strange aspect of this mountain 
is contrasted by the seadiko plain, which not only abuts 
against its steep sides, but likewise separates the parallel 
ranges. The uniformity of the colouring gives an extreme 
quietness to the view — the whitish gray of the quaidz rock, 
and tlm light brown of the Avithered grass of the plain, Ijeing 
unrelicAm<l by any brighter tint. From custom one expects 
to see, in the neighbourhood of a lofty and bold mountain, a 
broken coimtrv" strcAved over Avith huge fragments. Here 
nature shoAvs that the last movement before the bed of the 
sea is ehangod into dry land may sometimea be one of tran- 
quillity. Under these circumstances T was curious to 
observe hoAv far from the paient rock any pebbles could 
be found. On the shores of Balila Blanca, and near the 
eettlement, there were some of quartz, which certainly must 

* 1 c::l11 these thisUcs'stttlkei for the WEtut of a more c;orreet name. I beilttve it is a 
species of ery^giuni. 
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have come from tliis source: the distance is foHy-five 
miles. 

The dew, wliich in the early part of the niglit wetted 
the saddle-cloths under which we sleptj was in the morning 
fro^eii. The plain, though appeai'ing horizontal, had in- 
sensibly sloped up to a. height of between eight hundred 
and nine hundred feet above the sea. In the morning 
(9th of September) the guide told me to ascend the nearest 
lidge, which he thought would lead me to the four peaks 
that crown tlie summit. The climbing up such rough rocks 
was very fatiguing; the sides Avere so indeThed that what 
vnis gained in one five minutes was often lost in the next. 
At last, wlmn 1 reaclmd the ridge, my disappointment was 
extreme in finding a precipitous valley as deep as the plain, 
which cut the chain transvcrselj^ in two, and scpai’ated me 
from the four points. This valley is very narrow, but flat- 
bottomed, and it forms a fine horse-j>ass for the Indians, as 
it coimeots the plains on the northern and southern sides of 
the range. Having descended, and vliile crossing it, I saw 
two horses grazing, I immediately hid myself in the loTig 
grass and began to reconnoitre ; but as I could see no signs 
of Indians I proceeded cautiously on my second ascent. It 
was late in the day, and this j>art of the mountain, like the 
other, was steep and rugged. I was on the top of the second 
peak by two o'clock, but got there with exti'emc dilHculty ; 
every twenty yards I had the cramp in the upper part of 
both thighs, so that I was afraid I should not hsi.’ve been 
able to have got down again. It was also necessary to 
return by another road, as it was out of the question to 
pass over the saddle-back, I was therefore obliged to give 
up the two liigher peaks. Their altitude w^as but little 
gi'cater, and every purpose of geology liad been answered, 
so that the attempt was not woiTli the hazard of any further 
exertion, 1 presume the c^use of the cramp was the gi^eat 
change in the kind of muscular aefioii, from that of hard 
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riding to that of still liardcr climbing. It is a lesson worth 
rein ember ingj as in soine cases it might cause much difficulty. 

I have already said the mountain is composed of white 
quartz 1 ‘ockj and with it a little glossy clay-slate is associated. 
At the height of a few hundred feet above the plain patches 
of eoiiglomeratc adlicred in several places to the solid rock. 
They resembled in liardness^ and in the nature of the cement, 
the masses wliich may be seen daily forming on some coasts. 
I do not doubt these pebbles were in a similar manner aggre- 
gated at a period when the great calcareous ft^rmation was 
depositing beneath the surrounding sea. We may believe 
that the jagged and battered forms of the hard quartz yet 
show the effects of the waves of an open oeeai^. 

1 was, on the wholoj disappointed with this ascent. Even 
the view was iiisigniheantj — a plain like the sea, but without 
its beautiful colour and dehned outline. The scene, however, 
was novel, and a little danger, like salt to meat, gave it a 
relish. Tliat the danger was very little was certain, for my 
two companions made a good fire — a thing which is never 
done when it is snspected that Indians arc near. 1 reached 
the place of our bivouac by sunset, and drinking much mate^ 
and smoking several cigaiitos, soon made up my bed for the 
iiight. The wind was very strong and cold, but I never 
slept more comfortably. 

Seijtemher ]0fh . — In the morning, having fairly scudded 
before the gale, we arrived by the middle of the day at the 
Sauce posta. On the road we saw great numbers of deer, 
and near the mountain a guanaco. The x>lain, which abuts 
against the Sierra, is traversed by some curious gullies, of 
which one was about twenty feet wide and at least thirty 
deep. We were obliged in consequence to make a consider ^ 
able circuit before we could find a jjass. We stayed the 
night at the posta, the conversation, as was generally the 
case, being alMnit the Indians, The Sierra Ventana was for- 
merly a great place of resoit', and three or four years ago 
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tliere "waa much fighting there. My guide had been |:irei>ent 
ylieii oiariy Indians were hilled : the women escaped to the 
to]) of the ridge and fought most desperately witli great 
.stoneSj many thus saving themselyes* 

A^(?/?femder JJi/i . — Proceeded to the tliii'd posta in company 
with the lieutenant who commanded it. The distance is 
called fifteen leagues ^ but it is only guess-work^ and is gen- 
erally oyorstated. The rc^ad M'as uninteresting^ over a dry 
grassy plain ; and on onr left hand^ at a greater or IChSS dLs- 
tance^ there were some low hillsy a coTifcinuatioii of which w^c 
crossed close to the posta. Flefore our arrival we met a large 
imrd of cattle and horses^ guarded by fifteen soldiers j but we 
were told many had been lost. It" is very difficult to drive 
animals across the plains ; for if in the night a puma, or even 
a foxj approaches, nothing can prevent the horses dispersing 
in every direction; and a storm wdll have the same effect. A 
short time since an officer left Buenos Ayres wdth five hundred 
horses, and when 'he arrived at the army he had under twenty. 

boon afterw^ai-ds we jjerccived by the cloud of dust that a 
party of boi-semcn were coming towards us. 'When far dis-^ 
tant my companions knew them to be Indians by their long 
Iiair streaming behind tlieir backs. Tlie Indians generally 
have a fillet round their heads, but never any covering; and 
their black hair blowing across their swarthy faces heiglitens 
to an uncommon degree the wdldness of their aj^poarance. 
They turned out to be a party of Bcniantio's friendly tribe 
going to a salina for salt. The Indians eat much salt, their 
children sucking it like sugar. Tins habit is very difierent 
from that of the Spanish Gauchos, who, leading the same 
kind of life, eat scarcely any. According to Mungo Pmk,* 
it IS people w ho live on vegetable food wdio have an nimon- 
qiierable desire for salt. Tlie Indians g.ave us good-humoured 
nods as tlioy passed at full gallop, driving hefore them a 
troop of horses, and £ollo%ved by a train of lanky dog.s. 

^ " ‘‘Cravelg in Africa/' p, 23S. 
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September I'Mh cind ISth.- 1 stayed at this post a two days, 
waiting for a trocj]> of soldiers, wliich General Rosas had 
the hindness to sand t<) inform me would shortly travel to 
Buenos Ayres ; and he ad vised me to take the opportunity 
of the escort. In the morning we rode to some neighbouring 
hills to view the country anci to examine the geology. A.fter 
dinner the soldiers divided themselves into two parties for a 
trial of skill wdtii the Lolas. Two spears were stuck in the 
ground tliirty-dve yards apart, hut they w^ei^e struck and en- 
tangled only oneo in four or five times. The balls can be 
thrown fifty or sixty yards, but with little certainty. This, 
however, does not apply to a man on hoi'sebaek ; for whert 
the speed of the horse is added to the foice of the arm, it is 
said that they can be w'hirled with effect to the distance of 
eighty yards. As a proof of their force T may niention that 
at the Falkland Islands, when the Spaniards murdered some 
of tlioir owm countrymen and all the Englishmen, a young 
friendly Hpaniard w^as miming away, when a great tall man, 
by name Ijuciano, came at full gallop aftei' him, slioutiiig to 
him to stop, and saying tliat ho only w^anted to speak to him. 
Just as the Spaniard was on the point of reaching the boat, 
Luciano threw^ the balls : they struck Idm on the legs witli 
such a jerk as to thrown liim down and to render him for 
some time insensible. The man, after Luciano had had his 
talk, was allow"ed to escape. He told us that his logs were 
mar ked by great weals^ where the thong had wound round, 
as if he had been flogged wdth a w hip. in the middle of the 
day two men arrived, w^ho brought a parcel from the next 
posta to be forwarded to the general ■ so that besides these 
two our party consisted this evening of my guide and self, 
the lieutenant, and liis four soldiers. The latter were strange 
beings : the first a fine young negro ; the second half Indian 
and negro ; and the two others nondescripts — namely, an old 
Chilian miner, the colour of mahogany, and another pai-tly a 
mulatto j but two such mongrels, with such detestable ex- 
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pressions, I never sa^v before. At nig}it, when they wore 
sitting round the hre and playing at eards, I retired to view 
such a Salvator Iloaa scene. They were seated under a low 
olifl, so tliat I could look down upon them. Around tlie 
party were lying dogs, arms, remnants of deer and ostriches, 
and their long spears were stuck in the turf, Further iii 
the dark background their liorscs were tied up, ready for 
any sudden danger. If the stillness of tlie desolate plain 
was broken by one of the dogs barking, a soldier, leaving 
the fire, would place his head close to the ground, and thus 
slowly scan tlie horizon, hlven if the noisy toru-tcro littered 
its scream, there w'ouJd be a pause in the conversation, and 
every head for a moment a little inclined. 

"W hat a life of misciy these men appear to us to lead ! 
They were at least ton leagues from the Sauce posta, and 
since the nmnier committed by the Imiians, twenty from 
another. The Indians aie sup[)oscd to have made their 
attack in the middle of the night ; for very early in the 
morning after the murder they were luckily'seen approach- 
ing this posta, Tlie whole party here, however, escaped, 
together with the troop of horses — each one taking a line 
for himself, and driving with liiin as many animals as he 
able to manage. 

i.’lie little Jioyel, biiilfc of tliistlo-s talks, in whioli they slcptj 
neither kept out tbe wind or rain ; indeed in the latter ease 
the only eilhet the z^oof had was to condense it into larger 
drops. They had nothing to eat excepting what they could 
catch, such as ostriches, deer, armadillos, etc., and their 
only fuel was the dry stalks of a small jdant somewhat re- 
semhling an aloe. The sole luxury w hicli these men enjoyed 
w-as smoking the little paper cigars and sucking mate. 1 
used to think that the can’ion vultures, man's constant at- 
tendants on these dreary plains, while seated on the little 
neighbouring difis, seemed by their very patience to say, 
“Ah : when the Indians come we shall have a feast*” 
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In tlio Tiiorning ^vo all sallied forth to Iniot, aud althougli 
wo had not much success, there were some aiiiuiated chases. 
80011 after starting, the painty sepirated, and so arranged 
their plans that at a certain time of the da.y (in, guessing 
which they show much shdll) they sliould ail meet from 
different points of the comjjass on a plain j>ieee of ground, 
and thus drive togetlicr tlic wild animals. One day I ivent 
out hunting at Bahia Blanca, but the men there merely rode 
ill a crescent, each being about a quarter of a mile apart 
from the othen A. fine male ostrich being turned by the 
lieadrnost riders, tried to escape on one side. The Ga.uchos 
pursued at a reckless pace, twisting their horses about witli 
the most admirable command, and eaoli in an whirling the 
balls round his head. At lengtii the foremost threiv them 
revolting through the air : in an instant the ostrich rolled 
over and over, its legs fairly lashed together by the thong. 

The plains abound wnth three kinds of partridge,"^ t^vo of 
■which are as large as hen pheasants. Their destroyer, a 
small and pretty fox, wa,s also singularly numerous ; in the 
course of the day we could not have seen less than ffirty or 
fifty. They were geneially near their earths, hut the dogs 
killed one. When wo returned to tlie posta we found two 
of the party returned who had been hunting by themselves. 
They had killed a puma, and had found an ostriches nest 
with twenty-seven eggs in it* Each of these is said to equal 
ill weight eleven hens^ so that w^e obtained from this 

{>ne nest as much food as t'wo bundled and ninety-seven heiis^ 
eggs would have given. 

S(f.ptember JJftk. — As the soldiers belonging to the next 
p>osta meant to retui'n, aiid we should together m^ilce a party 
of five, and all armed, T determined not to wuiifc for the ex- 
pected troops. My host, the lieutenant, pressed me much to 
sttjp* As he had beeii very obligirig — not only providing me 

* Two species of tinanmSj and Ev-dromia of A. d'Orhij^nj, whifth c;an only 

be ctilled Si paidridgo ’with regard tc) its habits. 
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with food, but lending me his private horses — J wanted to 
make him some rein nne rati on* I asked my guide wlietlier 
I might do so ‘ but he told me ecrtaiiily not, — tliat the only 
answer I should receive probably would lje, We liave meat 
for the dogs in our country, and thGref(>re do not gimdge it 
to a Christian/' It must not be supposed that the rank of 
lieutenant in such an army would at all prevent the accept- 
ance of payment; it was only the high sense of hospitality, 
wdiich eveiy traveller is boumi to acknowledge as nearly 
universal thj-oughout these provinces. J^.fter galloping some 
leagmcs we came to a low swampy country, which extends 
for nearly eighty miles northward, as fan as the Sierra 
Tapalguen, In s;oiue parts there w-ere iliie danjj> plains 
covered with grass, while others had a soft, black, and peaty 
soil. There were also many extensive Imt shallow lakes, and 
large beds of reeds. The country on the whole resemhlcd 
the better parts of the Cambridgeshire fens. At night we 
hatl some difficulty in hiiding amidst the swamps a tlry place 
for our bivouac. 

Sepl{^7nber — Hose very early in the morning, and 

shortly after passed the posta where the Indians had inur^ 
dered the live soldiers. The officer had eightceii chimo 
wounds in his body. By the middle of the day, after a 
hard gallop, we reached the fifth posta. On account of some 
difliculty in pr{>curing horses wo stayed there the night As 
this point was the most exposed on the whole line, twenty^ 
one sohiicrs were stationed here* At sunset they returned 
from hunting, bringing with tliem seven deer, three ostriches, 
and many armadillos and partridges* When riding thi’ough 
the country it is a comm on practice to set fire to the 2d.ain ; 
and hence at night, as on. this occasion, the horizon was 
illuminated in sevcial j>laces by brilliant conJlagiations* 
This is done j^jaitily for the sake of puzzling any stray 
Indians, but chieiiy for imj^roving the pasture. In grassy 
plains unoccupied by the larger ruminating quadru])eds it 
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seems iiecessaiy to remove the superfluous vegetation hy fire, 
so as to render the new year’s growth serviceahle. 

Tlic rancho at this place did not boast even of a roof, biit 
merely consisted of a ring of thistle-stalks to break the force 
of the wind. It w\as situated on the borders of an. extensive 
but shalloTv lake, swarming with wild fowl, among which the 
black-necked swan was conspicuous* 

The kind of plover wliich appears as if mounted on stilts 
nigricoUi'S) is here common in Hocks of eon- 
siderable size. It has been wrongfully accused of inelegance : 
when grading about ui shallow water, wliich is its favourite 
resort, its gait is far from awkward* Tlicsc birds in a flock 
utter a noise that singularly resembles the cry of a pack of 
small dogs in full chase. Waking in the night, i have more 
than once been for a moment startled at the distant sound. 
The teru-tero { Vanellm caganm) is another bird which oftcTi 
disturbs the stillness of the night. In appearance and habits 
it resembles in many respects our peewits ; its wings, how- 
ever, are armed witli sharp spurs, like those on the legs of 
the common cock. As our peewit takes its name from the 
sound of its voice, so does the teru-tero. While riding over 
the gj'assy plains one is constantly pursued by these birds, 
which appear to hate mankmd, and I am sure deserve to be 
hated for their never-ceasing, unvaried, harsh screams. To 
the sportsman they are most annoying, by telling every other 
bird and animal of Ms ap]3roach ; to the traveller in the 
country they may possibly, as Molina says, do good by 
w^arning him of the midnight robber. During the breeding 
season they attempt, like mir peewits, by feigning to be 
wounded, to draw away from their nests dogs and other 
enemies. The eggs of this bird are esteemed a great delicacy, 
Septemher lOtJk — To the seven tli posta at the foot of the 
Sierra Tapalgueri* The country w^as quite level, witli a 
coarse herbage and a soft peaty soli. The hovel was here 
remarkably neat, the posts and rafters being made of about 
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a dozen dij thLstle-stelks Iwund together with thongs of hide • 
and by the support of tJiese Tonio-like colunms the roof and 
sides w-ere thatched witli reeds. We were here told a fact 
winch I would not Imve credited if T had not had paillv 
ocular proof of it_na,uely, that during the previous night 
hail as large as small aj)plcs, and extremely hard, had fallen, 
Witi such violence as to kJl the greater mnnlier of the wild 
animals. One of the men had already found thirteen deer 
iCermi, ,ampe,irh) lying dead, and I saw' their fresh hides ■ 
another of the party, a few minutes after my arrival, hrouc-Jit 
m seven more. Now i well know that one man without 
t ogs could hartlly have killed seven deer in a week. The 
men believed they had seen about fifteen dead ostriches (part 
of one of which wo had for dinner); and they said that 
several were running about evidently blind in one eve 
Number^ of smaller birds, as ducks, hawks, and partridges 
were killed, i saw one of the latter with a black mark on 
Its back, as if It had ficen struck with a paving-stone. A 
fence of thistle-stalks round the hovel was nearlv broken 
doMui; and my mforraer, putting Ids hea.d out to see what 
was thn matter, received a severe cut, and now wore a hand- 
age. The storm was said to have been of limited extent ■ 
we certainly saw from cur last night's bivouac a dense cloud 
and lightning m tins direction. It is marvellous how such 
strong animals as deer could thus have heen killed; hut I 
lave no douht, from the, evidence J have given, that the 
story is not in the least exaggerated. I am glad, liowover 
to have Its credibility supi,orted by the Jesuit Drobrizhoffer * 
wlm, speaking of a country much to the northward, sav4 
had fell of an enormous size and killed vast numbers "of 
cattle: the Indians lienee called the place Lahgraieavaha, 
mea,mng the little white things.” Dr. Malcolmson also 
infoims mo that ho witnessed in 1831 in India a li ail-storm 
which killed numbers of large birds and much injured the 

* History of the Ahipones,” vol. ii,, U- fi 

(100) J Q 
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cattle* These hail-stOiiCB ^^ere flat, and one was ten inches 
in cir cum for cnee, and another weighed two ounces* *, They 
ploughed up a gravel- walk like nmsket-halls, and j>assed 
through glitss-windows^ making round holes, but not crack- 
ing them. 

Having finished our dinner of hail -stricken meat, we 
crossed the Siena Tapalguen — a low^ range of hills, a few 
humlred feet in height, which commences at Cape Cor- 
iiontcs. The rock in this part is pure quartz ; further 
eastward I understand it is granitic. The hills are of a 
remarkable form : they consist of fiat patches of table-land 
surrounded by low perpendicular clifts, like the outliers of 
a sedimentary deposit. The hill which I ascended was very 
small, not above a couple of hundred yards in diameter ; but 
T saw others larger. One which goes by the name of the 
“ Corral ” is said to bo two or three miles in diameter, and 
encompassed by perpendicular cliffs het\veen tliirty and forty 
feet high, excepting at one spot, where tlie entrance lies. 
Falconer^ gives a curious account of the Indians driving 
troops of wild horses into it, and then, by guarding the en- 
trance, keeping them secure. 1 have never heard of any 
other instance of table land in a formation of quartz, and 
which, in tlie hill 1 examined, had neither cleavage nor strati- 
fication. I wnas told that tlic rock of the '' Corral '' was 
white, and would strike fire. 

AYe did not reach the posta on the Hio Tapalguen till 
after it was dark. At supper, from something which >vas 
sai{], I >vas suddenly struck with hori'or at thinking that I 
was eating one of the favouiite dishes of the country — 
namely, a half-formed calf, long before its proper time of 
liirth. It turned out to be puma. The meat is very white, 
and remarkably like veal in taste. Dr. Slia>v was laughed 
at for stating that the flesh of the lion is in great esteem, 
liaving no small affinity witli veal, both in colour, taste, and 

Pjilconer'H ri*ta"oriiaj p, 70 . 
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flavour.'' 8uch certainly is tho case with the puiua. The 
(Tauchos diflcr in their opinion whether the is j^ood 

eatnig^ hut are nnaniinous in saying tliat cat is excellent 
Septemher 17th . — ^We followed the course of the Rio 
Taj(>a]guen, through a very fertile country, to the ninth ]>osti. 
Tapalguen itself, or the town of Tapalguen, if it may he so 
called, consists of a perfectly level plain, studded oVer, as 
far as the eye can reach, with the toldos or oven shaped 
huts of the Indians. The families of the friendly Indians, 
w}]o were hghting on tlie side of Rosas, resided here. We 
met and passed many young iiitlia.n w'omen riding hy two or 
three together on the same horse : they, as well as ma.ny 
of the young men, %vere strikingly handsome, their fine ruddy 
complexioTis being the picture of health. Resides the toldos, 
thcio were three ranch os, —one inhabited hy the command- 
ant, and the two others by Bpaniards with small shops. 

Wc were liere aide to buy some biscuit 1 had now Ijeen 
several days without tasting any thing besides meat. 1 did 
not at all dislike this new- regimen ; hut I felt as if it w-ould 
only have agreetl with me w-ith hard exercise. T have heard 
that i>atieiits in England, wdieii desired to confiim ihemseh-es 
exclusively to an animal diet, oven w-ith the hope of life 
before their eyes, have hardly been able to endure it Yet 
the Gaucho in the Pampas, for months together, touches 
nothing but^hcef. But tliey eat, T observ^ a very large 
]>roportion of fat, >vhic,h is of a less animalized nature \ aud 
they particularly dislike dry meat, such as that of the 
agouti. Dr. rL.iohardsoii^- also has remarked, ‘'that when 
people liave fed for a long time solely upon lean animal 
food, the desire for fat becomes so insatiable that they can 
consume a large qua.ntity of unmixed and even oily fat 
wn tho lit nausea this appears to me a curious physiological 
fact. It is perhaps from their meat regimen that the 
G^iuchos, like otlier carnivorous animals, can abstain long 
* “l-'aima Eofeali- Americana,” vol. L, p, 35 l 
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from footL I was told tliat at Tandeel some troops volun- 
tarily pursued a party of Indians for three days without 
eatiu;^^ or drinking. 

Wo saw in the shops many articles, such a>s l^orse-cloths, 
belts, and garters, jv^oveii by tlio Indian women. The pat- 
terns were very pretty and the colours brilliant ; the work- 
maiisliip of tlie gait^ers was so good that an English mor- 
chant at Buenos Ayres maintained they must have been 
manufactured in England, till he found the tassels had been 
fastened by split sinew. 

jSepfsnther JSth . — We had a very long ride this day. At 
the twelfth posta, which is seven leagues south of the Rio 
Salado, vre came to the first estancia with cattle and white 
women. Aftemvards we had to ride for many miles through 
a country flooded with water above our horses’ knees. By 
crossing the stirrups, and riding Arab-liko with our legs 
bent up, we eontrive<l to keep tolerably dry. It was nearly 
dark when we arrived at the Salado : the stream was deep, 
and about forty yards wide ; in summer, how ever, its bed 
becomes almost dry, and the little remaining water nearly 
as salt as that of the sea. We slept at one of the great 
estancias of General Rosas. It was fortifiedj and of such 
an extent tlmt arriving in the dark I thought it was a 
town and fortress. In the morning we saw immense herds 
of cattle, the general here having seventy-four square 
leagues of land. Formerly nearly three liundred men ^vere 
employed about this estate, and they defied all the attacks 
of the Indians. 

Sepf'embe-r 19ih . — Passed the Guardia del Monte. Tliis is 
a nice scattered little towui, w itli many gardens full of peach 
and quince trees. The plain hei-e looked like that around 
Buenos Ayres, the turf being short and bright green, with 
beds of clover and thistles, and with biscacha holes. I was 
very much struck witli the marked eliange in the aspect of 
the country after having crossed the Salado. From a coarse 
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Iierbagc wc passed on to a carpet of fine green verdure* 1 
at brst attributed tliis to some cLange in tlie nature of tlie 
soilj but the inhabitants assured me that here, as v^ell as in 
Ban<ia Orientalj Tvlrero tlicre is as great a dillerence between 
tlie country around Monte A^ideo and the thinlj-inhabitcd 
savannas of Colonia^ the whole was to be attributed to the 
manuring and grazing of the cattle, Exactly the same fact 
has been observed in the prairies of North America, where 
coarse grass between five and six feet high, when grazed by 
cattle, changes into common pasture laud* 1 am not botanist 
enough to say whether the cliango here is owing to the 
introduction of new species, to the altered growth of the 
same, or to a dillerence in their proportional numbers, Azara 
has also observed with astonishment tliis change ; he is like- 
wise much perplexed by the immediate appearance of plants 
not occurring in the neighbourhood on the borders t)f any 
track that leads to a newly-coiistructed hovel. In another 
]>art he says,! “ Ces chevaux (sauvages) ont la manie de 
preferer les ehemins, et le herd dcs routes pour disposer leurs 
excremens, dont on trouve des monceaux dans ces endroits.’’ 
Does this not partly ex])lain the circumstance? Wc thus 
have lines of richly-manured land serving as channels of 
communication across wide districts. 

Near the G-uardia we hnd the southern liiiiit of two Eu- 
roj)ean plants now become extraordinarily common, Tlte 
fennel in great profusion covers the ditch’banks in the 
neighbourhotKl of Buenos Ayres, Monte Vddeo, and other 
towns* But the cardoon (Cpuij'ci cardmictihis) I has a far 

* See Mr, Atwa,ter'e ucuoiiDt t>f the Prairies, in SLlliiiian’s K. A, Jauroal, vol. i., 
p. 117. 

t A Kara’s Voyage, voL 1., p, S73* 

J M. A. (rOrbigny (vol- i. , p* 474) says that the c^rhoon and artichoke are both 
found wild. Dr. Hooker C* Botank-al Maga 2 dney Vol. Iv., p, SSt)2) ha^i rtRscribed a 
vailety of the cynara from this part ol South Ain erica under the n:inje of irtermis. 
Ho Rtatoa that botanists are now generally agreed that the cardoon and the artichoke 
arc varieties of one plant. I may add that an intelligent fanner assured me that he 
had observed in a deserted garden some artichokes changing into the eomtuon ear- 
doon. Dr. Hooker believes tliat Head’s vivid dcicription of the thistle of the 
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wider range : it occurs in these latitudes on both sides of 
the Gordilleraj across the continent. I saw it in iinfre- 
quontcd spots in Chilly Eiitre Itios, and Eanda 0 Hen tab 
in the latter Goniiti-y alone very many (probably several 
hundred) square miles are covered by one mass of these 
pricikly plants, and are impenetrable by man or beast Over 
the undulating plains where these great beds occur nothing 
else can now live. Bofoi^e their introduction, howevei', the 
surface must have supported, as in other parts, a rank herb- 
age* I doubt whether any case is on record of an invasion 
on so grand a scale of one plant ove^r the aborigines. As I 
have already said, T nowhere saw tho eardoon south of the 
Salado ; but it is prolmble that in proportion as that country 
becomes inhabited the eardoon will extend its limits. The 
case is diUbrcnt with the giant thistle (with variegated 
leaves) of the Pampas, for 1 met with it in the valley of 
the Sauce. According to the principles so well laid down 
by Mr. Lyell, few countries have undergone nmre remark’ 
able changes since the year 1535, when the first colonist of 
La Plata landed with seventy-two horses. The eoxmtlcss 
herds of horses, cattle, an<l sheep not only have altered the 
whole aspect of the vegetation, but they have almost banished 
the guanaeo, deer, and ostrich. Numberless other changes 
must likewise havo taken place : the wild pig in some parts 
probably replaces the peccary ; packs of wild dogs may be 
heard howling on the wooded banks of tire less frec^uented 
streams ; and the common cat, altered into a lai-ge and fierce 
animal, inhabits rocky hills. As M. d’Orbigny has remarked, 
the increase in numbers of the cairion-vulture since the 
introduction of the domestic animals must have been in- 
finitely great ; and wo have given reasons for believing that 
they have extended their south eni range. No doubt many 

Pampjis applln^s to the (lardoon ; bnt this is a mistake. Captain ITcfwi referred to 
the plaiitj which I have mentioned a few lines lower down, under the title of giant 
thistle. Whether it U a true thistle, T do not know; but it ia quite different from 
the eardoon, and more like & tiiistlc ptoperljr so called. 
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plantsj besides the caidooii aTul term cl, arc Tmti:irali;sed : tbufi 
the islands near the moutli of the Parana arc thickly clothed 
with peach and orange trees, springing from seeds carried 
there by tlio waters of the river* 

While changing horses at the Gnardia several people ques- 
tioned us much about the army* I never saw anything like 
the enthusiasm for Rosas, and for the success of the most 
just of all w^ars, because against barbarians/^ TJiis expres- 
sion, it must be confessed, is very natural, for till lately 
neither man, woman, nor horse was safe from the attacks of 
the Indians, 

We had a long day’s ride over the same rich green plain, 
abounding with various flocks, and with here and there a 
solitary estancia, and its one o-7nhit tree. In the evening 
it rained heavily. On arriving at a post-house we were 
told by the owner that if w^e had not a regular passport wo 
must pass on, for there were so many robbers he w-ould 
trust no one. When he read, however, my passport, winch 
began with “ R1 Natural ista Eioii Carlos,” his lespeot and 
civility were as unbounded as Ms suspicions had been before. 
What a naturalist might be neither he nor his countrymen, 
I suspect, had any idea ■ but probably my title lost nothing 
of its value from that cause. 

^Oth. — We ai rived by the middle of the day at 
Buenos Ayres. The outskirts of the city looked quite pretty, 
with the agave hedges, and groves of olive, peach, and willow^ 
trees, all just throwing out their fresh green leaves. I rode 
to the house of Mr. Lumh, an. English merchant, to whose 
kindness and hospitality, during my stay in tlie country, I 
was greatly indebted. 

The city of Buenos Ayres is large, and I should think 
one of the most regular in the ovorld. Every street is at 
right angles to the one it crosses, and the parallel ones being 

* It la fsald to coTitaiD 60,000 iahabitajita, Ifionte Yidetj, the second town of im- 
poxtanoe on the haJikfj of the Plata* has 15,. 000. 
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equidistant^ the houses aro collected into solid squares of 
equal dimeiisionSj which are called quadras. On the other 
hand, the houses themselves are hollow squares, all the rooms 
opening into a neat little courtyard* They are generally 
only one story luglij with fiat roofs, which are fitted with 
scats, and arc nmeli frequented by the inhabitants in summer* 
In the centre of the town is the Plaza., where the public 
otllces, fortress, cathedral, etc., stand, liere, also, the old 
viceroys, before the revolution, had their palaces. The 
general aKSsemblage of buildings possesses considerable archi- 
tectural l:)cauty, although none individually can boast of any. 

The great corraly where the animals are kept for slaughter 
to supply food to this beef -eating population, is one of the 
spectacles host worth seeing* The strength of the horse as 
compared with that of the bullock is quite astonishing : a man 
on horseback having thrown his lazo round the horns of a 
beast, can drag it anywhere he chooses. The animal plougli- 
ing up the groimd with outstretched legs, in vain eUbits to 
resist tlie force, generally dashes at full speed to one side ; 
but the horse immediately turning to receive the shock, 
stands so firmly that the hullo ek is almost thrown down, 
and it is surprising tliat their necks are not broken. The 
struggle is not, however, one of fair strength, the horse’s 
girth being matched against the bullock^s extended neck* 
Tn a similar manner a man can hold tlie wildest horse, if 
caught with the lazo just behind the ears. When the 
bullock has been dragged to the sj>ot where it is to be 
slaughtered, the ttuitador with great caution cuts the liam- 
striiiga* Then is given the deatlL-heLlow, a noise more 
expressive of fierce agony than any T know. I have often 
distinguished it from a long distance, and have always known 
that the strugglo wa^i then drawing to a close* The whole 
sight is horrible and revolting : the ground is almost made 
of bones, and tlie horses and riders are drenched with gore* 
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Scdine — .Level plaim — Mostodon — Santa Fe — Okan^c in lund- 
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ftarroii and scmor-tail — lievolutim — Bumos A pres — StoM of govern- 
nient. 

Septeuuber 27 tk -.' — In tlie evening I set out on an excui-*sion 
to Santa Fe^ 'vvliicli is situated nearly three hundred English 
miles from Bn on os AyrcSj on the banks of the Parana. The 
roads in the neigh b on rlmod of the city, after the rainy 
weather, were extraordinarily had. I should never have 
thought it possible for a bullock- waggon to have crawled 
along ; as it was, they scarocly went at the rate of a mile an 
hour, and a man was kept ahead to survey the best line for 
making the attempt The bullocks ’were terribly jaded : it 
is a great mistake to suppose that with improved roads and 
an accelerated rate of travelling the sufferings of the animals 
increase in the same proj>ortion. We passed a train of wag- 
gons and a troop of beasts on their road to Mendoza. The 
distance is about five hundred and eighty geographical miles, 
and the journey is generally performed in fifty days. These 
waggons are very long, narrow^, and thatched with reeds j 
they have only two ’w heels, tlie diameter of which in some 
eases is as much as ten feet Each is drawn hy six bullocks, 
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wliieli are urged on by a goad at least twenty feet long ; tills 
is suspended from within the roof, l^’or the wheel bullocks a 
smaller one is kept; and for the intermediate pair a point 
projects at right angles from the middle of the long one. 
The whole apparatus looked like some implement of war, 

^Sepiember — We passed the small town of Luxan, 

where there is a wooden bridge over the river -a most mi- 
usuiil convenience in this country. We passed also Areco. 
The plains appeared level, but were not so in fact, for in 
various places the horizon was distant. The estancias arc 
here wide apart, for there is little good pasture owing to the 
land being covered by beds cithei- of an acrid clover or of the 
great thistle. The latter, well knowoi from the animated 
description given by Sir F. Head, were at this time of the 
year two-thirds grown ; in some parts they were as high as 
the horse's back, but in f>thers tliey had not yet sprung up, 
and the ground w^as bare aTid dusty as on a turnpike road. 
The clumps Avere of the most brilliant green, and they made 
a pleasing miniature-likeness of broken forest land. When 
the thistles are full grown the great beds are impenetrable, 
except by a few tracks as intricate as those in a labyriidh. 
These are only kiiowui to the robbei-s, who at this season 
inhabit tlvem, and sally fori.li at night to rob and cut throats 
wdth impunity. Upon asking at a house whether robbers 
were numerous, I was answered, ^'The thistles are not up 
— the meaning of Tvhicli reply was not at first very 
obvious. There is little interest in passing over these tracts, 
for they are inhabited by few animals or birds, excepting the 
bizcaeha and its fidend the little owl. 

The bizeacha"^ is well kiio^vn to form a prominent feature 
in the zoology of the Pampas. It is found as far south as 
the Rio Uegi o, in lat. 41^, but not beyond. It cannot, like 

* Thi? bizcacha trinhodiietykta) somewhat resembles large rabbit, 

but with bigger gfiiawing teetii and a Itmg toil j It has, however, only three toea be- 
hind, like the agonth Puring the last tliree or four years the skins of these animiiis 
have been sent to England for the sake of the fur. 
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the agouti^ subsist on the gi^avclly- and desert plains of 
Patagonia, but prefers a clayey or sandy soil, >\ hich produces 
a diiTerent and more abundant vegetation. Near Mendoza, 
at the foot of the Cordidera, it occurs in close nelghbourliood 
with the allied alpine species. It is a very curious circum- 
stance ill its geographic<al distribution that it has never been 
seen, fortunately for the inhabitants of Eanda Oriental, to 
the eastward of the river Uruguay ; yet in tills provuicc 
there are plains which appear admirably adapted to its 
habits. The Uruguay has formed an insuperable obstacle to 
its migration; althougli the broader barrier of the Parana 
has been passed, and the bizcaeha is common in Entro Itios, 
the province between these two great rivers. Near Eueiios 
Ayres those animals are exceedingly comm on. Their most 
favourite lesoit appears to be those parts of the plain whieli 
during one lialf of tlic year are covered witli giant thistles 
to the exclusion of other ]>lants. The Gauchos affirm that it 
lives on roots, which, from the great strength of its gnawing 
teeth, and the kind of places frequented by it, seems j)robabl e. 
In the evening the bizcacha^ eome out in numbers, and quietly 
sit at the mouths of their burrows on their haunches. At 
such times they are very tame, and a man on horseback 
passing by seems only to present an object for their grave 
contemplation. Tliey run very awkwardly, and when run- 
niiig out of danger, fiom their elevated tails and short front 
legs, much resemble great rats. Their flesh when cooked is 
very white and good, hut it is seldom used; 

The bizcacha lias one very singular habit. — namely, drag- 
ging every harjl object to the mouth of its burrow, round 
each group of holes many bones of cattle, stones, thistle- 
stalks, hard lumps of earth, dry dung, etc., arc collected into 
an irregular heap, which frequently amounts to as much as a 
wdieelbarrow would contain. I was credibly informed that a 
gentleman, when riding on a dark night, dropped his watch ; 
he returned in the morning, and by searching the neigliboui’ 
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liood of every bizcaelia Iiole on the line of road, as he ex- 
pectecl, he soon found it* This habit of picking up vrhatever 
may be lying on the ground an]nvhere near its habitation 
must cost much trouble* Tor what purpose it is done I am 
quite unable to form even the most remote conjecture- It 
cannot be for defence, because the rubbish is chiefly jdaced 
above the mouth of the burrow, Avhich enters the ground at 
a very small iiieliiiatiom ISTo doubt there must exist some 
good reason ; but the inhabitants of the country are quite 
ignorant of it Tlie only fact which I know analogous to it 
is the habit of that extraordinary Australian bird, the Galo- 
dera maculata, which makes an elegant vaulted passage of 
twigs for playing in, and which collects near the spot land 
and sea shells, bones, and the feathers of birds, especially 
brightly coloured ones* Mr* Gould, who has described these 
facts, informs me that the natives, when tliey lose any hard 
object, search the playing passages, and he has known a 
tobacco-pipe thus recovered. 

The little owl (Aihefit which has been so 

often mcntioiied, on the plains of Buenos Ayres exclusively 
inhabits the holes of the bizcacha; but in Banda Oriental it 
is its own workman* During the open day, but more espO’ 
dally in the evening, these birds may be seen in every direc- 
tion, standing frequently by pairs on the hillock near their 
burrows. If disturbed they either enter the hole, or, utter- 
ing a shrill harsh cry, move wuth a remarkably undulatory 
flight to a short distance, and then turning round, steadily 
gaze at their pursuer. Occasionally in the evening they may 
be heard liooting* I found in the stomachs of two which 
1 opened the remains of mice, and I one day saw a small 
snake killed and carried away* It is said that snakes 
are their common prey during the day-time* I may here 
mention, as allowing on what various kinds of food owls 
subsist, that a species killed among the islets of the Ohonos 
archipelago hatl its stomach full of good-sized ciabs. In 
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India* there ia a fisljiiig germs of owls, which likewise 
catches crabs. 

Ill the ey oiling w^e crossed the lUo Arrocife on a simple 
raft made of harrola lashed together, and slept at the post- 
house on the other side. I this day paid horse-hire for 
thirty-one leagues ; and althougli the sun was glaring hot I 
was hut little fatigued. When Captain Head talks of riding 
fifty leagues a day, I do not imagine the distance is equal 
to one liundred and fifty English miles. At all events the 
thirty-one leagues was only sovcrity-six miles in a straight 
line, and in an open country I should think four additional 
miles for turnings w-ould bo a sufficient aliowanca 

29th and SOth . — We continued to ride over plains of the 
same character. At San Hicolas I first sa.\v the noble river 
of the Parana. At the foot of the cliff on wliieh the town 
stands some large vessels were at anchor. Before arriving 
at Bozario we crossed the Saladilk, a stream of fine clear 
running water, but too saline to drink, llozaido is a largo 
town, built on a dead level plain, wdiich forms a cliff about 
sixty feet high over the Parana. The river here is very 
iuoad, with nvany ishmds whicli are low and wooded, is 
also the opposite shore. The view w^ould resemble that of a 
great lake, if it were not for the linear-shaped islets, which 
alone give tlie idea of running w^ater. The cliffs arc the 
most picturesque part : sometimes they are absolutely per- 
pendicular, and of a red colour ; at other times in large 
broken masses, covered with cacti and mimosa treea The 
real grandeur, ho^vever, of an immense river like this is 
<lerived from reflecting how impoiffant a means of communi- 
cation and commerce it forms between one nation and an- 
other ; to what a distance it travels ; and from Ilow vast a, 
territory it drains the great bod}=^ of fresh water which flows 
past your feet. 

For many leagues north and south of Sau JSTioolas and 

* “ .Ttmrnal of Asifitie Soejetyy toI, v., p. 303. 
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liozaiHo the oouTitfy is really leTel, Scarcely aTiiytliing 
wliich travellers have written ahout its extreme flatness can 
he considered as exaggeration. Yet I could never find a 
spot where,, Ly slowly turning round, objects were not soon 
at greater distanees in some directions than in others ■ and 
this inanifestly proves inequality in the plain. At sea, a 
}>erson^s eye being six feet above the surface of the water, 
his horizon is two miles and fourdlfths distant. Tn like 
manner, the more level the plain the more nearly does the 
horizon approach within these narrow limits ; and this, in 
my opinion, entirely destroys that grandcui‘ which one 
would have imagined that a vast level plain would have 
possessed. 

Octoher Ifit- We started by moonlight, and arrived at the 
Rio Tercero by sunrise. This river is also called the Sala- 
dillo ; and it deserves the name, for the water is brackish. 
I stayed liere the greater part of the day, searching for fossil 
ijoiics. Besides a perfect tooth of the toxodon and many 
scattered bones, 1 found two immense skeletons near each 
other, projecting in bold relief from tJie perpendicular cliff of 
tlie Parana. They were, hovvever, so coin2>letcly decayed 
that I could only bring aw-ay small fragments of one of the 
great molar teeth ^ but these are sufficient to show that the 
remains belonged to a nmstodoii, probably to the same 
species ^vi^h that which formerly must have inhabited the 
Cordillera in Upper Peru in such gi^eat numbers. The men 
wlio took me in the canoe said they had long known of these 
skeletons, and liad often wondered liow they had got there ; 
tlio necessity of a the{>ry being felt, they came to the coin 
elusion that, like the bizcacha, the mastodon was formerly a 
burrowing animal 1 In tho evening we rode another st-age, 
aitd crossed tho Monge, another brackish stream, bearing the 
dregs of the w-a,sliings of the Pampas, 

October — Wo passed thi’ougb Coruiida, which, from 

the luxuriance of its gardens, was one of the prettiest villages 
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1 &'dL\Y. Froni tliiii point to Bant.;), ^''(5 tlie road is not very safe* 
Uie westom side of the Parana northward ceases to he in- 
liahited ' and hence the Indians soinetiines come down thus 
far and waylay travellers, llie nature of the country also 
favours thisj for instead £>f a grassy plain there is an open 
w^oodland composed of low prickly mimosas, "We passed 
some houses that had been ransacked and since deserted ; we 
saw also a sj>ectacle which my guides viewed with high satis- 
faction : it w^as the skeleton of an Indian with the dried skin 
hanging on the bones suspended to the branch of a tree. 

In the morning w-o aiTivcd at Banta F6. I w-as surj>rised 
U) observe how great a change of climate a ditTercnce of only 
three degrees of latitude between tins [dace and Buenos 
Ayres had caused. This w'as evident from tbo dress and 
comple.xian of the meiij from the increased size of the oml>u- 
trees, the number of new cacti and other plants, and espe- 
cially from the birds. In the course of an hour T remarked 
half a-dozen birds which I had never seen at Buenos Ayres. 
Considering that tliei'e is no natural boundai'y between the 
two ])]aces, and that tho character of the country is nearly 
similaiv the diiierenco was much ^greater than 1 should liave 
ex]>ected. 

Ocigber rfrd and .jfJi.- I was confined for these two days 
to my bed by a headache. A good-rurtured old woiiian who 
attended me wished me to try many odd remedies, A. 
common practice is to bind an. orange-leaf or a bit of bkek 
plaster to each temple ] and a still more general plan is to 
split a bean into halves, nioisten them, and plac*o one on each 
temple, w'here they will easily adhere. It is not ■ thouglit 
proper ever to remove the beans or plaster, but to allow 
them to drop off; and sometimes, if a man with [latches on 
his head is asked wliat Ls tho matter, he will answer, "'I had 
a lieadache the day before yesterday/’ Many of the remedies 
used by the p-^ople of tlie country arc ludicrously strange, 
but too disgusting to be mentioned. One of the least nasty 
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is to kill and eat open two p>uppies and bind then’i on each 
side o£ a broken limb. Little liairless dogs arc in great 
I'eqiiest to sleep at the feet of invali<ls. 

Santa Fe is a quiet little town, and is kept clean and in good 
oi'der. The governorj Lopez, was a common soldier at the 
time of the revel utioiij but has now been seventeen years in 
power. This stability of governnient is owing to his tyran- 
nical habits ; for tyranny seems as yet better adapted to 
these countries than republicanism. The governors favourite 
occupation is hunting Indians j a short time since he slaugh- 
tered forty-eight, and sold the children at the rate of three 
or four pounds a-piccc. 

October 5th : — We crossed the I*arana to Santa Fe Bajada, a 
town on the opposite shore. The passage took some hours, 
as the river hero coiisisted of a labyrinth of small streams, 
separated by low wooded islands. I had a letter of intro- 
duction to an old Catalonian Spaniard, who treated me with 
the most uneommon hos|.>itality. The Bajada is tlie capital 
of Lntre Bios. In 1825 the town contained six thousand 
inhabitants, a.nd the province thirty thonsa.nd ; yet, few as 
tlie inliabitants are, no province has suffered more from 
bloody and desperate i^e volutions. They boast here of repro- 
sontativos, ministers, a standing army, and governors ; so it 
is no wonder that they have their revolutions. At some 
future da^y this must be one of the richest countries of La 
Plata. The soil is varied and productive ; and its almost 
insular form gives it two grand lines of comm uni cation by 
the rivers Parana and Uruguay. 

I was delayed here five days, and employed myself in 
examining the geology of the surrounding country, which 
was very interesting. We here sec at the bottom of the 
cliffs beds containing sharks^ teeth and sea-shells of extinct 
species passing above into an indurated marl, and from that 
into the red clayey earth of the Pampas, with its calcareous 



© The Complete Work of Charles Darwin Online 



GEOLOGY OF THE PAMPAS. 



161 



concrotioiis and tln^ bones of terrestrial quadrupeds, Tliis 
vertical seetioii clearly tells us of a large bay of pure salt 
water, gradually cneroadied on, and at last convei'ted into 
the bed of a muddy estuary, into whicli floating carcasses 
were swept. At Punta Gorda, in Eauda Oriental, i found 
an alter nation of the Pampa^an. estuary deposit, with a lime- 
stone containing some of the name extinct sca-sheilsq and 
this shows either a change in the foriner currents, or more 
probably an oscillation of level in the bottom of the ancient 
estuary. lentil lately, my reasons for consideiing the 
Pampa^an formation to be an estuary deposit w^erc, its 
general appearance, its position at the inoidih of the existing 
great river the Plata, and the presence of so many bones of 
terrestiial quadrupeds; but now Professor Ehrcnberg has 
had the kindness to examine for me a little of the red earth 
taken from low down in tfie deposit close to the skeletons of 
tlie mastodon, and he finds in it many infusoria, partly salt- 
water and partly fresh^ water forms, with the latter rather 
in'epoiidei'ating ; and therefore, as ho remarks, the water must 
have been brackish. M. A. d'Orbigny found on tlie banks 
of the Parana, at the height of a hundred feet, great beds of 
an estuary shell, now living a hundred miles lower down 
nearer the sea ; and I found simila.r shells at a less height on 
the banks of the Uruguay. Tins shows that just before the 
Pampas was slowly elevated into dry land, the water cover- 
ings it was brackish. Below Buenos Ayres there are up- 
ra,ised beds of sea shells of existing species, which also proves 
that the period of elevation of the Pampas; was within tlie 
recent period. 

In the Parnptean deposit at the Bajada I found the osseous 
armour of a gigantic armadillodike animal, the inside of 
which, when tlie earth was removed, ^vas like a great 
caldron ; J found also teeth of tlie toxodon and mastodon, 
and one tooth of a horse, in the same stained and decayed 

state. This latter tooth greatlj^ interested me, and T took 

( 100 ) . . 
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scrupulous care in ascertain iog that it had been embedded 
contemporaneously with the other remaiuSj^ for I was not 
then aware that amoTigst the fossils fiom Baliia Blanca there 
was a horse^s tooth hidden in the matrix ; nor was it then 
known wdth certainty that the remains of horses ai*e common 
in Korth America* Mr. Lypll has lately brought from the 
United States a tooth of a horse ; and it is an interesting 
fact that Professor Owen could find in no species, either 
fossil or recent, a slight but peculiar curvature characterizing 
it, until he thought of comparing it wdth my specimen found 
hero. IJe has named this American horse Equus curvidens. 
Certainly it is a marvellous fact in the history of the mam- 
malia that in South America a native horse should have 
lived and disappeared, Uy be succeeded in after ages by the 
countless herds descended from the fow' introduced with the 
Sj>anisli colonists ! 

The existence in South America of a fossil horse, of the 
inastodonj possibly of an elephant, f and of a Itollovr-horned 
ruminant, discovered by MM* Lund and Clausen in the 
caves of Brazil, are highly interesting facts with respect to 
the geographical distribution of animals* At the present 
time if w^e divide America, not by the Isthmus of Panama^ 
but by tho southern part of Mexico J in lat 20° — wliere the 
great table-land presents an obstacle to the migration of 
species by all'ecting the climate, and by forming, with tho 
exception of some valleys and of a fringe of low land on the 
coast, a broad barrier— we shall then have the two zoological 

* I need hardly state here that there is evidence af^ainiit ^ny hoTSO living in 
America at tbe time of ColuiDhua. 

t Cuvier, “OsscinenB Foseilea/' tome 1,, p* 153. 

X This is the googrsiphical division followed by Lichtenstein, Swainson, Eriehson, 
und Edeliariisoii. The section from Vera. Cruz to Acapulco, given by Humboldt in 
the I^olitical Essay on Kingdtmi of North Spain, ■will show how immense a bunrier 
the McJtican table -land forms. Dr. iUeharclson, in his admirable iteport on the 
Zoologj' of North America, read before the IMtlsb Association 133d (p. lo7), talking 
of the identification of a Mexican animal with the Synctheres prchensiils, says, We 
do not know with what propriety, but if eorreet, it is, if not a solitary instance, at 
least very nearly so, of a rodent animal being coiiimon to North and South 
Amedca. 
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provij3.oes of Koi’tli and South America strongly contrasted 
with each other, Some few species alone have passed the 
l>arrierj and may he considered, as wanderers from tJie south j 
such as the pumaj opossum^ kinkajou, and peccary. South 
America is characterized hy possessing many peculiar gnawers, 
a family of monkeys, the llama, peccary, ta]>ir, opossums, 
and especially several genera of Kdentata, the order which 
includes the sloths, atit-eaters, and armadillos. North 
America, on the other hand, is characterized (putting on one 
side a few wandering species) by numerous peculiar gnawers, 
and by four genera (the ox, sheep, goat, and antelope) of 
hollow -li or nod ruminants, of wdiich great division South 
America is not known to possess a single species. Form or ly, 
but within the period when most of the now existing shells 
were living, North America possessed, besides hollow-horned 
ruminants, the elephant, mastodon, horse, and three genera 
of Edentata — namely, the megatherium, megalonyx, and 
mylodon. Within nearly this same period (as proved by 
the shells at Bahia Blanca) South America possessed, as wc 
have just seen, a mastodon, horse, hollowdiorned ruminaiit, 
and the same three genera (as well as several others) of the 
Edentata. Hence it is evident that North and ^outh 
America., in having within a late geological ])eriod these 
several genera in common, were much more closely related 
in the character of their terrestrial inhabitants than they 
now arc* The more I retie ct (>n this case, the more inteie st- 
ing it appears. I know of no other instance where wm can 
almost mark the period and maimer of the sj>littiiig up of 
one gi'eat region into two wcll-chai'actorized zotdogical pro- 
vinces. Tlie geologist wlio is fully impressed with the vast 
oscillations of level which have alFected the cartlVs crust 
within late periods will not fear to speculate on the recent 
elevation of the Mexican platfoiin, or, more probably, on the 
recent submergence of land in the West Indian Archipelago, 
as the cause of the present zoological separation of North 
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and South America. The South American character of the 
West Indian mammals* seems to indicate that this arclii- 
p el ago was formerly united to the southern continent^ and 
that it has subsequently been an area of subsidence. 

When Amoricaj and especially North America^ possessed 
its elephants^ mastodons^ horse, and hollo w-lioiaied ruTiimants, 
it was much more closely related in its zoological characters 
to the temperate parts of Europe and Asia tlian it now is. 
As the remains of these genera are found on both sides of 
lleliring Strait t and on the plains of Siberia, we are led to 
look to the north-western side of North America as the for- 
mer point of oom 111 unication btdween the Old and so-called 
New World. And a^ so many species, hotli living aitd ex- 
tinct, of those same genera inhabit and have inhabited the 
Old World, it seems most probable that the North American 
clephante, mastodons, horse, and hollow -horned ruminants 
migrated, on land since submerged near Behring Strait, 
from Siberia into North America, and thence, on land since 
submerged in the West Indies, into South America, where 
for a time they mingled with the forms characteristic of that 
southern continent, an.d have since become extineh 

While travelling through the country, I received several 
vivid desciiptions of the eifects of a late gi*eat drought ; and 
the aecoioit of this may thro’w some light on the cases where 
vast numbers of animals of all kinds have been embedded 
together. The peilod included between the years 1827 and 
1830 is called the “gi'an seco/^ or the great drought. Bui'- 
iug this time so little rain fell that the vegetation, even to 
the thistles, failed ; the brooks were di ied up, and the whole 

* See Dr. liichardaon's Eeport, p. 157 j; alao LlTistitut, 18^7, p. 253. Cuvier says 
the kiiikajou is found In the larg'er but this is doubtful. M, GtcrraiB states 

that the TMdolphis riraucrivora is found there. It is certain that the West Indies 
possess some mamioifers peculiar to themaelves. A tooth of a mastodon has been 
Lrouglii from Dabamar Ediu, New Phil, Joiirn., p. 

t Sec tlic admirable Appendix by Dr, Buck laud to Eeediey' a Voyag'e j also the 
writings of Cbamisio in Kotzebue's Voyage. 



© The Complete Work of Charles Darwin Online 



TME OENAT DEOUGHT. 



165 



coin^try a.ssT:mied the appearaneo of a dusty highroad. This 
especially the case in the northern part of the piovince 
of Buenos Ayres and the southern part of Sauta F4 Very 
great numbers of birds, wild animals, cattle, and horses 
perished from the w^ant of food and water. A man told nie 
that the deer^ used to come into his courtyard to tlie weD, 
which he had been obliged to dig to supply his own family 
wdth water ; and that the partridges had hardly strength to 
fly away when pursued. The lowest ostimatioii of the loss 
of cattle in the province of Buenos Ayres alone was taken 
at one miUioii head A proprietor at San Pedro had previ- 
ously to these years twenty thousand cattle ; at the end not 
one remaiiLed* San Pedro is situated in the middle of the 
finest country, and even now abounds again with animals ; 
yet, dining the latter paii: of the *^^gran seco,” live cattle 
were brought in vessels for the consumption of the inhabi- 
tants. The animals roamed from their estaiicias, and, wander- 
ing far southward, wxrc mingled together in such multitudes 
that a government commission was sent from Buenos Ayres 
to settle the disputes of the owners. Sir Woodbine Parish 
informed me of another and very curious source of dispute, 
Tlie ground being so long dry, such quantities of dust wxro 
blown about that in this open country the land rn arks be- 
came obliterated, and people could not tell the limits of their 
estates. 

I was informed by an eye-witness that the cattle in herds 
of thousands rushed into the Parana, and being exhausted 
by hunger they were unable to crawl up the muddy banks, 

* In Captnin Owen's SiiTvcjiTig Voyage (voL IL, p, 274) there U a curious aceoimt 
of the elFects of a drought on the elephants at Benguela (west coast of .Africa): 

A number of these animals had &Oiue time idnee entered the town, iu a body, to 
posaeas themselves of the wells, not being able to procure any water in the conntTy. 
The inhabitanta muatePed, when a deapetate conflict ensued, which terminated in 
the ultimate discomfiture of the invaders, but not until they liad killed one man 
and wounded several otheni.” The towm is said to have a population of nearly 
three thousand ! I>r, Malcolmson inforiiia me that during a great droxight in India 
the wild animals entered the tents of some troops at Blloi'C, and tliat a hare drank 
out of a vessel held by the adj utant of tlie regiment. 
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and tliuR were drowned* d'ke arm of the river which runs 
by San Pedro waKS so full of .putrid carcasses that the master 
of a vessel told mo that the smell rendered it quite impass- 
able, Without doubt several hundred thousand animals 
thus perished in the river. Their bodies when putrid were 
seen floating down the stream j and many in all probability 
■were dcposi.ted in the estuary of the Plata, All the small 
rivers became highly salinej and this caused the death of vast 
numbers in particular spots ; for when an animal drinks of 
such water it does not recover. Azai'a describes^ the fury 
of the wild liorses on a similar occasion rusliing into the 
marshes, those W'hich arrived first being overwhelmed and 
crushed by those w^hich followed He adds that more than 
once he has seen tlie carcasses of upwards of a thousand wild 
horses thus destroyed, 1 noticed that the smaller streams 
in the Pampas were paved with a breccia of bones, but this 
probably is the edeet of a gradual increase, rather than of 
the destruction at any one period* Subsequently to the 
drought of 1827 to 1832, a very rainy season followed, wdiicli 
caused great floods. Hence it is almost certain that some 
thousands of the skeletons were buried hy the deposits of the 
veiy next year. What would he the opinion of a geologist 
viewing such an enormous collection of bones, of all kinds of 
aniTiials and of all ages, thus embedded in one tliick earthy 
mass ] Would ha not attribute it to a flood having swept 
over the surface of the land, rather than to the common 
order of things ? f 

October 12tk. — I had intended to push my excursion 
further, but not being quite well I was compelled to return 
by a halandra^ or one-masted vessel of about a hundred tons 
burden, which was bound to Buenos Ayres, As the weather 

* Travel?, vol. t, p. 374. 

t These droughts to a osTtaiD degree aeeni to be almost periodical, I was told 
the dates of acveral others,, and the intervals were about flltceii years. 
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not fair, we moored early in the day to a lirancli of a 
tree on one of the islands* TLe Parana is full of island 
which \mdergo a const^iiit round of decay and renovation* 
In the memory of the master several large ones had dis- 
appeared, and others again had been formed and protected 
by vegetation. They are com^rosed of muddy sanrl^ without 
even the sinaliest pebble, and were then about four feet 
above tlic level of the river ; but during the periodical floods 
they are inundated. They all present one character numer- 
ous willows ami a few other trees are bound together by a 
great variety of creeping plants, thus forming a thick jungle. 
These thickets afford a retreat for cajiyhara.s and jaguars* 
The fear of the latter aniTual cj^uite destroyed all pleasure in 
scrambling tlirougli the woods. This evening I had not pro- 
ceeded a hundred yards before finding iTidubi table signs of 
the recent presence of the tiger, I was oldiged to come back. 
On every island there were tracks j and as on the forraer 
excursion “el r astro dc los Indies had been the subject of 
conversation, so in this “el r astro del tigre.^' 

The wooded banks of the great rivers appear to be the fav- 
ourite haunts of the jaguar; but south of the Plata T was told 
that they frequented the reeds bordering lakes — wherever 
thej^ are they seem to require water. Their common pi'ey is 
the capybara, so that it is generally said where capybaiiis 
are numerous there is little danger from the jaguar. Fal- 
coner states that near the southern side of the mouth of the 
Plata there ‘arc many jaguars, and that they chielly live on 
fish ; this account I have heard repeated. On the Parana 
they have killed many woodcutters, and Imve even entered 
vessels at niglil There is a man now living in the Bajada 
who, coming up from below wdieii it was dark, Tvas seized on 
the deck ; he escaped, liowever, with the loss of the use of 
one arm. When the floods drive these animals from the 
islands they arc most dangeious. I was told that a few 
years since a very large one found its way into a church at 
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Santa Two padres enteriiig one after tke other were killed, 
and a iliirdj \vho came to see wliat was the inatterj esca]>ed 
with diliiculty. The beast was destroyed by being shot from 
a corner of tlie building which was unroofed. Tliey connnit 
also at these times great ravages among cattle and horses. 
It is said that they kill theii- prey by breaking their necks. 
If driven fi^n the carcass tliey seldom rotiir]^ to it. T]>o 
G audios say that tlic jaguar^ when wandering about at night, 
is much tormented by the foxes yelping as they follow him. 
This is a curious coincidence with the fact whicli is generally 
afhrmed of the jackals accoinpaTiying, in a similarly olll clous 
mannerj the East Indian tiger. The Jaguar is a noisy animal, 
roaring much by niglit, and especially before bad weather. 

One day, when hunting on the banks of the Uruguay, I 
was shown certain trees to which these aiiLiiials constantly 
leour for the purpose, as it is said, of shar^ieiiing their claws. 
I saw^ tliree well-known trees : in front the bark was w^om 
smooth as if by the breast of the animal, and on each side 
tlicre w^ero deep scratches, or rather grooveii, extending in an 
oblique line nearly a yard in length. The scars were of 
different ages. A common method of ascertaining wlicther 
a jaguar is in the neighbourhood is to «^xamino these trees. 
I imagine this habit of the jaguar is exactly similar to one 
which may any day be seen in the common cat, as with out- 
stretched legs and exserted claws it scrapes the leg of a 
cliair"; and T have heard of young fruit-trees in an orchard 
ill England having been thus much injured . Some such 
habit must also be common to the puma, for on the bare 
hard soil of Patagonia I have frequently seen, scores so deep 
that no other animal could have made tliem. The object of 
this practice is, I believe, to tear off the ragged points of 
their claws, and not, as the Gauclios think, to sliarp>en them. 
The jaguar Ls killed, without much difficulty, by the aid of 
dogs baying and driving him up a tree, where he is des]>atched 
with bullets. 
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Owiiig to bad wcatlior wc romaiiiod two days at onr 
mooriogB, Our only amuson^ent wna catching fit^li far our 
dinner. There were several kinds, and ail good eating, A 
fii^h called the ^^armado” (a silurus) is remarkable from a 
haT’sh grating noise winch it makes when caught by hook and 
line, and wliich can be distinctly heard when the hsli is 
beneath the water. This same fish has the power of himly 
catcliing hold of any object, such as the blade of an oar or 
the lishiiig-line, with the strong spine both of its pectoral and 
dorsal lin. In the evening the weathei' was quite tropical, 
the tiiermometer standing at 79^. Numbers of fireflies w ere 
hovering about, and the niusquitoes were very troublesome. 
1 exposed my hand for five minutes, and it w^as soon black 
with them ; 1 do not suppose there could have been less than 
fifty, all busy sucking. 

Oetobei* 15th . — We got under way and passed Punt a 
Gorda, where there is a colony of tame JiKliaiis fi'om the 
province of Missitmes. We sailed rapidly downi the current, 
but before sunset, from a silly fear of bad weather, wc 
brought-to in a narrow arm of the river. I took the boat 
and row^ed some distance up this creek* It wa^s very narrow^, 
wd Tiding, and deep ; on each side a wall thirty or forty feet 
high, formed hy trees entwined with creepers, gave to the 
canal a singularly gloomy appearance, I here sa^v a very 
extraordinary bird called the scissor-beak (HJiyfichops nigray 
It has short legs, wch feet, extremely long-pointed wings, 
and is of about the sbo of a tern. The beak is flattened 
laterally — that is, in a plane at right angles to that of a 
spoonbill or duck. It is as fiat and elastic as an ivory paper- 
cutter, and the lower mandible, differently from every other 
bird, is an inch and a half longer than the upper. In a lake 
near Maldonado, from which the viator had been nearly 
drained, and %vhich in consequence sw' armed wdth small fry, 
I saw several of these birds, generally in small flocks, flying 
rapidly backwards and forwards close to tlie surface of the 
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lake. They kej^t theii- bills wide opeit^ and the lower 
mandible half buried in the water. Thus skimming the 
surface, they ploughed it in their course. The ivater was 
quite smooth, and it formed a most curious spectacle to 
behold a Hook, each bird leaving its narrow wake on the 
mirror-like surface. In their flight they frequently twist 
about with extreme quickness, and dexterously manage with 
their projecting lower mandible to plough up small fish, 
which are secured by the upper and shorter half of their 
scissor-like bills. This fact I repeatedly saw, as^ like swal- 
lows, they continued to fly backwards and forwards close 
before me. Occasionally, wdien leaving the surface of the 
water, their flight was wiki, irregular, and rapid; they then 
uttered loud harsh cries. When these birds are fishing the 
advantage of the long primary feathers of tlieii^ wings in 
keeping them dry is very evident. When thus employed, 
their forms resemble the symbol by which many artists re- 
present marine birds. Their tails are much used in steering 
tlicir irregular course. 

These birds arc common far inland along the course of the 
Rio Parana. It is said that they remain here during the 
w-hole year, and breed in the marshes. During the day they 
rest in flocks on the grassj?^ plains at some distance from the 
Tvater. Being at anchor, as I have said, in one of the deep 
creeks between the islands of the Parana, as the evening 
drew to a close one of these sciasor-beaks suddenly appeared, 
Tlie water was quite still, and many little fish were rising. 
The bird continued for a long time to skim the surface, hying 
in its Tvild and irregular manner up and down the narrow 
canal, now dark with the growing night and the shadows of 
the overhanging trees. At Mt>nte Video I obsen^ed that 
some large llocks during the day remained on the mud-banks 
at the head of the harbour, in the same manner as on the 
grassy plains near the Parana, and every evening they took 
flight seaward. Pi'om these facts i suspect that the rhyn- 
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chops generally fishes by night, at wliich time many o£ the 
lower animals come most abundantly to the suiface. M, 
Lesson states that he has seen these birds opening the shells 
of the mactrte bniicd in the saml-hanks on the coast of Chili. 
From their weak bills, with the lower mandible so much 
projecting, their short legs and long wings, it is very im- 
probable that this can be a general habit. 

In our course down the Parana 1 observed only three 
other birds whose habits arc worth mentioning. One is a 
small kingfislier (Ceryle Am&nmna). It has a longer tail than 
the European species, and hence docs not sit in so stiiT and 
upright a position, its tiight also, instead of being direct, 
and rapid, like the course of an arrow^, is weak and undula- 
tory, as among the soft-billed birds. It utters a low- note 
like the clicking together of two small stones. A small 
green parrot {Conun4>8 nmHnus)t with a gray hr east, appears 
to prefer the tall trees on the islands to any other situation 
for Its building-place. A number of nests are placed so close 
together as to form one great mass of sticks. These parrots 
always live in flocks, and commit great ravages on the corn- 
fields. I Avas told that near Colonia tAvo tliousand Aa^o 
hundred were killed in the course of one year. A bird with 
a forked tail, terminated by two long feathers (l\/rmi7iU8 
8avcma^)f and named by the Spaniards scissor-tail, is very 
common near Buenos Ayres. Tt commonly sits on a branch 
of the ombu tree, near a house, and thence takes a short 
flight in pursuit of insects, and returns to the same spot. 
When on the wing it presents in its manner of flight and 
general appearance a caricature -likeness of the common 
swallow. It has the poAver of turning very sliortly in the 
air, and in so doing opens and shuts its tail, sometimes in a 
horis^ontal or lateral and sometimes in a vertical direction, 
just like a pair of scissoi’s. 

October KUk. — Some leagues below llozario tiie western 
shore of the Parana is bounded by perpendicular cliSs, which 
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extend in a long line to Ijelow San Nicolas ; lienee it more 
resembles a sea -coast than that of a fresh-water riven It is 
a great drawback to the scenery of the Parana that^ from the 
soft nature of its banks, the water is very muddy. The 
Uruguay, llowing througli a granitic country, is much clearer; 
and where the tw^o channels unite, at the head of the Plata, 
the waters may for a long distance be distinguisbed by their 
black and red colours* In the eveiiiiig, the wind being not 
quite fair, as usual w e immediately moored ; and the next 
day, as it blow rather freshly, tliough wdth a favouring 
current, the master was much too indolent to tMnk of start- 
ing* At Bajada he was described to me as ^Miombrc muy 
aOicto — a man alsvays miserable to get on ; but certainly 
he bore all delays with admirable resignation. He w^as an 
old Spaniard, and had been many years in this country* He 
professed a gi^eat liking to the English, but stoutly main- 
tained that tlie Battle of Trafalgar w^as merely won by the 
Spanish captains having been all bought over ; and that the 
only really gallant action on either side was performed by 
the Spanish admiral. It struck me as rather characteristic 
that this man should prefer his countrymen being thought 
the worst of traitors rather than unskilful and cowardly. 

18tA and 19th* — We continued slowly to sail down the 
noble stream ; the current helped us but little* We met, 
during our descent, very few vessels. One of the best gifts 
of nature, in so grand a channel of communication, seems 
here wilfully thrown away — a river in which ships might 
navigate from a temperate country, as suiprisingly abundant 
in certaiiii productions as destitute of others, to another 
possessing a tropical climate, and a soil w liich, according to 
the best of judges, M, Bonplaiid, is perhaps unequalled in 
fertility in any part of the woild. How different would 
have been the asjject of this river if English colonists liad by 
good fortune first sailed up the Plata ! What noble towns 
w^ould now have occupied its shores ! Till the death of 
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Franoia, tlie Dictator of Paraguay, these two countries must 
remain distinct, as if placed on opposite sides of the glohe. 
And when the old bloody-niinded tyrant is gone to his long 
account, Paraguay will ho tom by revolutions, violent in 
proportion to the previ()us uimatural cairn. That country 
will have to learn, like every other South American state, 
that a republic cannot succeed till it contains a certain body 
of men imbued with the principles of justice and honour. 

October 200 k — Being arrived at the moutli of the Parana, 
and as 1 was very anxious to reach Buenos Ayres, 1 went 
on shore at Las Conchas with the intention of riding there. 
Upon landing T found, to my groat surprise, that I was to 
a certain degree a prisoner. A violent revolution having 
broken out, all the ports were laid under an embargo, I 
could not return to my vessel j and as for going by land to 
the city, it was out of the question. After a long conver- 
sation with the comniaiidant, I obtained permissitm to go 
the next day to Gcrieral Bolor, wlio commanded a division of 
the rebels on this side the capital. Tn the morning 1 rode to 
the encampment. The general, oilicers, and soldiers all ap- 
peared, and 1 believe really were, great villains. The general, 
the very evening before he left the city, voluntaiily w^ent to 
tlie governor, and with his hand to bis heart pledged his 
word of hoiioui" that he at least w'ould i‘einaiii faithful to the 
last. The general told mo that the city was in a state of 
close blockade, and that all he could do was to give me a 
passport to the comma nderdn-chief of the rebels at Quilrnes. 
We had therefore to take a great sweep round the city, and 
it was with much dilhcuUy that we procured horses. My 
reception at the encampment was quite civil, hut I w^as told 
it was impossible tiiat J could be allow^ed to enter the city, 
I was very anxious about this, as T anticipated the Beagk^s 
departure from the Bio Plata caT’lier than it took place. 
Having mentioned, however, General Bosas^ obliging kind- 
ness to me when at the Colorado, magic itself could not have 
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altered circumstances quicker than did tiiis conveuKation. I 
was instaritly told that though they could not give me a 
passport j if I chose to leave my guide and. horses I might 
pass their sentinels. I was too glad to accept of this, and an 
ollicer was sent with me to give directions that I should not 
he stopped at tho bridge. The road for the space of a league 
was quite deserted, I met one party of soldiers, who were 
satished by gravely looking at an old passport; and at length 
I was not a little pleased to find myself within the city. 

This revolution was supported by scarcely any pretext of 
grievances; but in a state wdiich, in the. course of nine 
months (from February to October, 1820), underw^ent fifteen 
changes in its government — each governor, according to tlie 
constitution, being elected for three years — it Tvould be very 
unreasonable to lisk for pretexts. In this case, a party of 
men, vrho, being attached to Kosas, were disgusted with tho 
governor Balcarce, to the number of seventy left the city, 
and wdth the cry of Kosas the whole country took arms. The 
city was then blockaded, no provisions, cattle, or horses were 
allowed to enter ; besides this, there was only a little skir- 
mishing and a few men daily killed. The outside party well 
knew that by stopping the supply of meat tliey would cer- 
tainly be victorious. General Kosas could not liavo known 
of this r using ; but it appears to he quite consonant with the 
plans of his party. A year ago he was elected governor, but 
he refused it unless the Sala would also confer on him extraor- 
dinary powers. This w^as refused, and since then his party 
have shown tliat no otlier governor can keep his place. The 
warfare on both sides w^as avow^edly protracted till it w^as 
possible to hear from Kosas. A note arrived a few days 
after T left Buenos Ayres, which stated that the general dis- 
approved of peace having been broken, but that he thought 
tho outside party had justice on them side. On the bare 
reception of this, the governor, ministers, and part of the 
military, to the number of some liundreds, fled from the city. 
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Tlic rebelEs entered^ elected a new govern and were paid 
for their servieesi to the number of five thoiisiaiid five hundred 
men. From these pie eee dings it was clear that Eosas iilti- 
matelv would become the dictator. To the temi king the 
people in tliis, as in other republics, have a particular dislike. 
Since leaving South America we have heard that liosas has 
been elected wdih powers and for a time altogether opposed 
to the constitntioual priiicijJes of the republic. 
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BANDA OEIENTAB AND PATAGONIA. 

Excursiorh to (Monia dd Sa^amimto^Ydlue of an c&tamia—Caide, how 
conMed^Biiiipd^^r breed cf erf orated pdiUcs—Sk-cphei-d^doif^ 

— f,roken-mi Gauctwa riding— ChitTacie-r of inkahUant^- Rio 
Plata -Florks of lmUiTjUo&—AerQnmtt ^pid^^r^Pkomphtyro^cence of tko 
sea — Port Desire — Gna^n/too — Ffni-t St. Juli/m — Geologg of PaU^pmm— 
Fosdl gilPtniio animal-— Types of organimtion, constant — Change in tMe 
mology of America — Cabases of extinction. 

Having been delated for nearly a fortnight in the city, I 
was glail to escape on board a packet bound for Mt>iite 
Video. A town in a state of blockade must always he a 
disagreeable place of residence; in this case, moreover, there 
were constaTit apprehensions from robbeis withiiL The senti- 
nels were the w^orst of all ; for, from their office and from 
having arms in their hands, they robbed witli a degree of 
authority winch other men could not imitate. 

Oui" passage was a very Jong and tedious one. The Plata 
looks like a nohle estuary on the map, but is in truth a poor 
affair. A wide exj>ausc of muddy water has neither grandeur 
nor beauty. At one time of the day the two shores, both of 
which arc extremely low, could just bo distinguished from 
tlie deck. On arriving at Monte Video 1 found that the 
Beagle would not sail for some time, so I prepared for a 
short excursion iti this part of Banda Oriental. Everything 
which I have said abemt the country near Maldonado is 
applicable to Monte V^ideo; but the laird, with the one excep- 
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tioTi of the Green Monnt, four hundred and fifty feet higli, from 
which it takes its name, is far more level Very little of the 
uudulating grassy plain is enclosed ; hut near the town there 
arc a few lierlge-banks, covered with agaves, cacti, and fennel 
A'ovemher HiL — We left Monte Video in the afternoon* 
I intended to proceed to Colonia del Sacrainiento, situated 
on the northern bank of the Plata and opposite to Buenos 
Ayres, and thence, following np the Uruguay, to the village 
of Mercedes on the Eio hiegro (one of the many rivers of 
this name in South America), and from this point to return 
direct to Monto Video. We slept at the house of iny guide 
at Cancloncs* In the morning we rose early, in the hopes of 
being able to ride a good distance; but it was a vain attempt, 
for all the rivers were flooded We passed in boats the 
streams of Oanelones, St. Lucia, and San Jose, and thus lost 
much time. On a former excursion T crossed the Lucia near 
its mouth, and I was surprised to observe how easily our 
horses, although not used to swum, passed over a width of 
at least six liuiidred yards* On mentioning this at Monte 
Video, I was told that a vessel containing some mountebanks 
and their horses being Tvrocked in the Plata, one horse swam 
seven miles to the shore. Li the course of the day T was 
amused by the dexterity with which a Gaucho forced a rest- 
ive horse to swim a river. He stripped olf his clothes, and 
jumping on its back, rode into the water till it was out of 
its deptli; then, slipping off over the crupper, he caught 
hold of the tail, and as often as the horse turned round the 
man frightened it back by splashing ^vater in its face. As 
soon as the horse touched the bottom on the other side the 
man pulled himself on, and was flrmly seated, bridle in hand, 
before the horse gained the bank. A naked man on a naked 
horse is a fine spectacle ; T had no idea ho’w Tveli the two 
animals suited each other. The tail of a horse is a very 
useful appendage i T have passed a river in a boat Trvith four 
people hi it w hich was ferried across in the same way as the 

am 1 2 



© The Complete Work of Charles Darwin Online 



178 



BAJSrBA ORIENTAL AND PATAGONIA, 



(rauclio. If a man and horse have to orosy a Itroad river^ the 
hest plan is for the man to catcli, hold of tlie pommel or 
mane, and help hiraseLf with the other arm. 

Wo slept and stayed the following day at the post of 
Ciifre. In the evening the postman or letter-carrier arrived, 
lie was a tiay after his time, owing to the Hio Kozario being 
flooded. It would not, howeverj he of much consequence ; 
for, although ho had passed through some of the principal 
towns in Banda Oriental, his luggage consisted of two letters! 
The view from tho house was pleasing— an undulating green 
surface, with distant glimjises of the Plata, I find that I 
Ieoh at this province with very diflerent eyes from what T 
did upon niy first aiTival I recollect I then thought it 
singularly level ; but now^, after galloping over the Pampas, 
my only sui'prise is, wdrat could have induced me ever to 
have called it level. The country is a series of undulations, 
in themselves perhaps not absolutely great, but, as compared 
wdth the plains of Santa Pe, real mountains* Pi'om these in- 
equalities there is an abundance of small rivulets, and the turf 
is green and luxuriant. 

Movemher r/tL^We crossed the llozario, Avhieh was deep 
and rapid, and passing the village of Colla, arrived at mid- 
day at Colonia del Sacramiento. The distance is twenty 
leagues, through a country covered wuth fine grass, but 
poorly stocked wdth cattle or inhabitants, I was invited to 
sleep at Colonia, and to accompany on the following day a 
gentleman to his estancia, wdiere there w^ere some limestone 
rooks. The town is built on a stony promontory something 
in the same manner as at Monte Yideo. It is strongly 
fortified, but both fortifications and town suffered much in 
tho Brazilian war. It is very ancient ; and the irregularity 
of the streets, and the surrounding groves of old orange 
and peach trees, gave it a pretty appearance. Tlie church is 
a curious ruin ■ it was used as a i>owuler-magazine, and wa.s 
struck bv lightning in one of tho ten thousand thunderstorms 
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of the Rio Plata. Two-thirds of the building wore blown 
aiway to the veiy foundation; and the rest stands a shattered 
and curious monnmeiit of the united powers of lightning and 
gaopowden In the evening 1 >vandcred about the half- 
demolished walls of the town. Tt was the chief seat of the 
Brazilian war ; a war most injurious to this couiiti’Tj not 
so much in its immediate effects , as in being the origin of a 
multitude of generals and all other grades of officers. More 
generals are numbered (but not paid) in the United Provinces 
of La Plata than in the XInited Xingd<>m of Great BritaiiL 
lliese gentlemen liave learned to like power, and do not 
object to a little skirmishing. Hence there are many always 
on the ’watch to create distuibancOj and to overturn a govern- 
ment wffiich as yet h^iS never rested on any stable foundation. 
T noticed, iiowevcr, both hero and m other places, a very 
general interest iti the ensuing election foi‘ the president i and 
this appears a good sign for the prosperity of this little 
couiitrj . The inhabitants do not require much education in 
their representatives. I heard some men discussing the 
merits of those for Colon ia ; and it was said that, “ although 
they were not men of business, they could all sign their 
names. W ith this they seemed to think every reasonable 
man ought to be satisfied. 

JSiL — Rode with my host to his estancia, at the An^oyo 
de San Juan. In the evening we took a ride round the 
estate. It contained two square leagues and a half, and was 
situated in ’wliat is called a rificon ^ — that is, one side ’was 
fronted by the Plata, and the two others guarded by impass- 
able brooks. There was an excellent poit for little vessels, 
and an abundance of small wood, ’which is valuable as supply- 
ing fuel to Buenos Ayres. I was curious to know the value 
of so complete an estanda. Of cattle there were three 
thousand, and it would well support, three or four times that 
number; of mares, eight hundred, together with one hundred 
and Jlfty broken-in horses, and six hundred sheep. There 
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was plenty of water and liTnes^tone, a rough house, excellent 
corrals, and a poach orchard. For all this he had been 
offered ^2,000, and he only wanted £500 additional, and 
probably would sell it for less. The ehief trouble with an 
estaneia is driving the cattle twice a week to a central spot, 
in order to make thorn tame and to count them. This latter 
operation would be thouglit difficult whore there are ten or 
fifteen thousand head together. It is managed on the 
principle that the cattle invariably divide themselves into 
little troops of from forty to one hundred. Each troop is 
recognized by a few peculiarly marked animals, and its 
number is known ; so that one being lost out of ton thou- 
sand, it is perceived by its absence from one of the tropillas. 
During a stormy night the cattle all mingle together; but 
the next morning the tropillas separate as before, so that 
each animal must know its fellow out of ten thousand otherSu 
On two occasions I met with in this province some oxen 
of a very curious breed, called nutfi or They appear 

externally to hold nearly the same relation to other cattle 
which bull or pug dogs do to other dogs. Their forehead is 
very short and broad, with the nasal end tuiiied up, and the 
upper lip much dmwii back; their lower jaws project beyond 
the upper, and liave a corresponding upward curve, licnce 
their teeth are always exposed. Tlieir nostrils are seated 
high up, and are very open; their eyes pioject outwards. 
When walking they carry their heads low on a short neck, 
and their hinder legs are rather longer, compared wutli the 
front legs, than is usual. Their bare teeth, their short heads, 
and upturned nostrils give them the most ludicrous self- 
confident air of defiance imaginable. 

Since my return I have procured a skeleton head, through 
the kindness of my friend Captain Sulivan, U.K,, which is 
now^ deposited in the College of Surgeons.^ Don F. Muniz 

* Mr, Wiitethouse has drawn up a. detailed desr^ription of this head, which I hope 
he will publish iu some jounial 
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of Luxan kiTKlly colletited for me all tLe infonoation 
which he could respecting tliis breed. From his account it 
seems that about eighty or ninety years ago they were rare, 
and kept as curiosities^ at Buenos Ayres* The breed is 
universally believed to have originated amongst the Indians 
southward of the Plata, and that it was with them the 
commonest kind, Fven to this day, those reared in the 
provinces near tlie Plata show their less civilized origin in 
being fiercer than common cattle, and in the cow easily 
deserting iicr first calf if visited too often or molested* It 
is a singular fact that an almost similar structure to tlie 
abnormal,"^ one of the niata breed, characterizes, as I am 
informed by Dr. Falconer, that great extinct ruminant of 
India, the sivatheriiim. The breed is very and a niata 
bull and cow invariably produce niata calves, A niata bull 
wdth a common cow, or tho reverse cross, produces offspring 
haviTYg an intermediate character, but ’with the i^iata char- 
acters strongly displayed. According to Sehor Munis?, there 
is the clearest evidence, contrary to the common belief of 
agriculturists in analogous cases, that the niata cow when 
crossed with a conimon bull transmits her peculiaiities more 
strongly than the niata bull when crossed with a common 
coYv. When the pasture is tolerably long, the niata cattle 
feed with the tongue and palate as w eU as common cattle j 
but during the great droughts, when so many animals perish, 
the niata breed ls under a great disadvantage, and w-ould bo 
exterminated if not attended to j for the common cattle, like 
horses, arc able just to keep alive by browsing with their 
lips on tYyig.s of trees and reeds. This the niatas cannot so 
w^ell do, as their lips do not join, and hence they arc found 
to perish before the common cattle. This strikes me as a 
good illustration of how little we are able to judge, from the 



* A nearly similar Jibnormal,. but T do not know whether hereditary, stnieturs 
has been observed in the curp, audlike^viae in the Crocodile of tho Ganges Ristoiro 
des AaomaLies," par laid. Geoffrey St, Hilaire, tome L, p. 244). 
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ordinaTy habits of life, on what cir cum start ceSj occurring oixly 
at long inter valsj the rarity or extinction of a species may 
bo detemimed. 

Novmtiber 19th , — Passmg the valley of Las Yacas, we 
slept at a house of a North American, who worked a lime^ 
kiln on the Arroyo de ]as Yivoias. In the morning we 
rode to a projecting headland on the banks of the river, 
called Punta Garda. On the way wc tided to find a jaguar. 
There were plenty of fresh tracks, and we visited the trees 
on which they are said to sharpen their claws, hut we did 
not succeed in disturbing one. Prom this point the Rio 
Uruguay j>resented to our view a noble volume of water. 
Prom the clearness and rapidity of the stream, its appearance 
was far superior to that of its neighbonr the Pararui. On 
the opposite coast several branches from the latter river 
entered the Uruguay. As the sun was. shming, the tw^o 
colours of the watei-s could be seen quite distinct. 

in the evening %ve proceeded on our road towmrds Mercedes 
on the Rio Negro. At night we asked permission to sleep 
at an cstanoia at which w^e happened to arrive. It was a 
very large estate, being ten leagues square, and the owner is 
one of the gieatest landowners in the country. Ilis nephew 
had charge of it, and with him there was a captain in the 
army wdio the other day ran away from Buenos Ayres, 
Coiisideiiog their station, their conversation was rather 
amusing. They expressed, as was usual, unbounded as toil' 
ishinent at the globe being round, and could scaicely credit 
that a hole would, if deep enough, come out on the other 
side. They had, liow^evcr, heard of a country where there 
were six months of light and six of darkness, and wLcrc the 
inhabitants were very tall and thin. ! Tliey were curious 
about the pidce and cxmditioii of horses and cattle in Rm 
gland. Upon finding out >ve did not catch our animals with 
the lazo, they cried out, “ Ah, then, you use nothing but the 
bolas,” The idea of an enclosed country was quite new to 
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them. The captain at last said he had one question to ask 
me, which he sliould. he Tory much obliged if 1 would 
answer with all truth, 1 trembled to think how deeply 
scientific it w^mld be: it was^ “Whether the ladies of Buenos 
Ayres were not the haiidsoinest in the world/^ 1 replied, 
like a renegade, “Charmingly sod^ He added, “I have one 
other question : Do laclies in any other part of the world 
wear snch large comhs '? T solemnly assured him that they 
did not. They were absolutely delighted. Tlie captain 
exclaimed, “Look there! a man who has seen half the 
^vorld. says it is the case; we ahva.ys thouglit so, hut now 
w^e know it,” My excellent judgment in comhs and beauty 
procured me a most hospitable reception ; the caj>tain forced 
me to take Jiis bed, and he would sleep on his rceado. 

— Started at sunrise, and rcjde slowly during the 
whole day. The geological nature of this part of the 
province was different from the rest, and closely resembled 
that of the Pampas. In consequence, there were immense 
beds of the thistle, as well as of the cardoon ; the whole 
country, indeed, may be called one great hed of these plants. 
The two soids grow sc]iarate, each plant in coTiipany with its 
own kind. The cardoon is as high as a horse/s back, but the 
Pampas thistle is often higher than the crowm of the rider^s 
Jicad. To leave the road foi- a yard is out of the question ; 
and the road itself is partly, and in some cases entirely, 
closetk Pasture, of course, there is none : if cattle or liorscs 
once enter the bed, they are for the time completely lost. 
Hence it is very hazardous to attempt to drive cattle at this 
season of the year ; for when jaded enough to face the 
thistles, they rush among thorn and are seen no more. In 
these districts there arc very few estancias, and these fevr 
arc situated in the neighhourhood of damp A^alleys, wdicrc 
fortunately neither of these overwhelming plants can exist. 
As iriglit came on before we arrived at our journey h end, 
we slept at a miserable little hovel inhabited by the poorest 
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people* The extreme tliougli ratlicr formal courtesy of our 
iiost and hostess, considering their grade of life, was quite 
delight fill. 

Novemhfj' ^^nd . — Arrived at au estancia on the Ber(3_uelo 
belonging to a veiy liospitable Englishman, to wlioiii I had 
a letter of introduetion from my friend Mr* Luml>. 1 
stayed here three days* One morning I rode with my host 
to the Sierra del Pedro Placo, about twenty miles up the 
Rio Negro* Nearly the whole country was covered witli 
good tliOUgli coarse grass, which was as high as a horse^s 
belly ; yet there were square leagues without a single head 
of cattle^ The province of Panda Oriental, if well stoohed, 
would support an astonishing number of animals* At present 
the annual export of hides from Monte Video amounts to 
three hundred thousand ; and the h{>me consumption, from 
waste, is very considerable. An eMmicAe/ro told rne that he 
often had to send large herds of cattle a long jonimey to 
a salting establishment, and that the tired beasts 
frequently obliged to be killed and skinned ; but that he 
could never persuade the G audios to eat of them, and ever}" 
evening a fresh beast was slaughtered for their suppers ! 
The view of tlie Rio Negro from the Sierra was moi-e 
picturesque than any other which 1 saw in this province. 
The i:iver, bi'oad, dcc^i, and rapid, \vound at the foot of a 
rocky [>recipitous clilf; a belt of wood ftilloived its course, 
and t)ic horizon terminated in the distant undulations of the 
turf -plain. 

When in this neighbourhood, I several times heard of the 
Sierra do las Cuentas, a hill distant many miles to the north- 
ward. The name signifies “ hill of beads/^ T was assured that 
vast numbers of little round stones, of various colours, each 
with a small cylindrical hole, are found tlicro. Formerly 
the Indians nsed to collect them for the purpose of making 
necklaces and l>racelets— a taste, I may observx, wdiicli is 
common to all savage nations as wxll as to the most polished 
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i did not know what to understand from this storv, but 
upon mentioning it at the Cape of Good Hope to Dr. 
Aiidiew Smith, he told me that he recollected finding on 
the south-eastern coast of Africa, about one hundred miles 
to the eastward of Su John^s river, some quartz crystals 
with their edges bliuited from attrition, and mixed with 
gravel on the sea-beach. Each crystal was about five lines 
ill diameter, and from an inch to an inch and a half in 
length. Many of them had a sniall canal extending from 
one extremity to the other, perfectly cylindrical, and of a 
size that readily admitted a coarse thread or a piece of hno 
catgut. Their colour was red or dull white. The natives 
were acquainted with tliis structure in crystals. I have 
mentioned these circumstances because, although no crystal- 
lized body is at present known to assume this form, it may 
lead some future traveller to investigate the real nature of 
such stones. 

While staying at this estancia, I was amused with what 
1 saw and heard of the shepherd-dogs of the ctmntry.^ 
Wlien riding, it is a common thing to meet a large flock of 
slieep guarded by one or two dogs, at the distance of some 
miles from any house or man. I often wondered hoiv so 
firm a friendshi]? had been established. The method of 
education consists in separating the puppy while very young 
fiam the bitch, aTid in accustoming it to its future com- 
panions. All ewe is held three or four times a day for the 
little thing to suck, and a nest of wool is made for it in the 
sheep“pcn ; at no time is it allow''cd to associate with other 
dogs, or with the children of the family. The puppy is, 
moreover, generally castrated, so that when grown up it 
can scarcely have any feelings in common with the rest of 
its kind. Eroni this education, it has no wish to leave the 
flock ; and just as another dog will defend its master, man, 

* M. A. d’Orbigny has given nearly a siiiiiiiir aeeouiit cjf theae doga, t-ome J., p. 175. 
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SO these tho sheep. Tt is Eiimising to observe, when 

approaching a Hock, how the dog immediately advances 
barking, and the sheep all close in his rear, as if round the 
oldest rani. These dogs are also easily taught to bring 
liome the hock at a certain hour in the evening. Their 
most troublesome fault when young is their dosire of playing 
wdth the sheep, for in their sport they sometimes gallop their 
poor subjects most unmercifully. 

The sbei>herd-dog comes to the house eveiy day for some 
moat, and as soon as it is given liiui be skulks away as if 
ashamed of himself. On these occasions the house-dogs are 
very tyrannical, and the least of them will attack and 
pursue the stranger. The minute, however, the latter has 
reached tho Hock, bo turns round and begins to bark, and 
then all the house-dogs take very quickly to their heels. Tn 
a similar manner a whole pack of the hungry wild dogs will 
scarcely ever (and T was told by some never^ venture to 
attack a flock guarded by even one of these faithful shep- 
herds. The whole account appears to me a curious instance 
of the pliability of tlm aflections in the dog; and yet, 
whetlmr wdld or however educated, lie has a feeling of 
respect or fear for those that are fulfilling their instinct of 
association. For wo can understand on no principle the 
■wild dogs being driv^cn away by the single one with its 
flock, except that they consider, from some confused notion, 
that the one thus associated gains power, as if in company 
with its Own kind. Jf. Cuvier lias observed that all animals 
that readily enter into domestication consider man as a 
member of their own society, and thus fulfil their instinct 
of associatioii. In the above case the shepherd-dog ranks 
the sheep as its fellow-brethren, and thus gains eonHdenee ; 
and the wild dogs, though knowing that the individual 
sheep are not dogs, hut are good to eat, yet partly consent 
to this view when seeing thorn in a Hock wdth a shepherd- 
dog at theii' head. 
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One e yelling a doimdor (a suhdnor of horses) eatue for 
the purpose of brcakirig-in some colts. T will describe tho 
preparatory steps, for 1 believe they have not been men- 
tioned by other travellers, A troop of wild young horses is 
driven into the corral, or large enciosure of stakes, and the 
door is shut. We wull suppose that one man alone has to 
catch and mount a horse which as yet had never felt bridle 
or saddle. I conceive, except by a Gaueho, sucli a feat 
would bo utterly impracticable. The Gaueho picks out a 
full-growm colt; and as the beast rushes round the circus, he 
throws his las^o so as to catch both the front legs. Instantly 
tho horse rolls over with a heavy shock, and whilst struggling 
on the ground, the Gaueho, holding the lazo tight, makes a 
circle so as to catch one of the hind legs just beneath tlic 
fetlock, and drawls it close to the two front legs ; ho then 
hitches the lazo so that the three are bound together. Then 
sitting on the horse's neck, he fixes a strong bridle vvithout 
a bit to the lower jaw’-; this ho does by passing a iiarrow 
thong through the eye-lu>les at the end of tlie reins, and 
several times round both jaw and tongue. The two front 
legs' are no^v tied closely together w-ith a strong leathern 
thong fastened by a slip-knot. The lazo w^hich l>ound tho 
three together being then loosed, the liorse rises wdth diffi- 
culty, The Gaueho, no^v holding fast the bridle fixed to the 
lowmr jaw, leads the hor-se outside tho corrab If a second 
man is present (otherwise the trouble is much greater) he 
holds tlie animars head, ’whilst the first puts on the horse- 
clotlis and saddle, and girths the wdiolc together. Duriiig 
this operation, the horse, from dread and astonishment at 
thus being bound round the ^vaist, throws himself over and 
over again on the gi'ound, and till beaten is unwilling to 
rise. At last, when the saddling is hnished, the poor animal 
can liardly breathe from fear, and is white with foam and 
sw^eat. The man now^ prepares to mount by pressing heavily 
on the stiiTup, so that the lioi se may not lose its balance, 
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imd fit the moment that lie throws hiii leg over the aiiimaVs 
hack, he pulls the slip-kuot hiiidiiig tlie front legs, and the 
beast is free. Some domidors puli the knot while the ani- 
mal is lying on tlie ground, and, standing over the saddle, 
allow him to rise beneath them. The hoTOe, wild with dreadj 
gives a few most violent hound s, and then starts oh at full 
gallop ; when quite exhausted, the man, by patience, brings 
him back to the corral, where, reeking hot and scarcely 
alive, the poor beast is let free. Those animals which will 
not gallop away, but obstinately throw themselves on the 
ground, are by far the most troublesome. This process is 
tremendously severe, but in two or three trials the horse is 
tamed. It is not, however, for some weeks that the animal 
is ridden with the iron bit and solid ring, for it must learn 
to associate the will of its rider witli the feel of the rein 
before the most powertul bridle can be of any service. 

Animals are so abundant in these countiies tliat humanity 
and self-interest are not closely united ; there£t>re I fear it is 
that the former is here scarcely known. One day, riding in 
the Pampas with a very respectable estunciero, my horse 
being tired lagged behind. Tlie man often shouted to me to 
spur him. When I remonstrated that it was a qnty, for the 
horse was quite exhausted, he cried out, Why not ^ Never 
mind j spur him— it is n/y horse* ” I had then some difficulty 
in makiug him compreliend that it was for the horse's sake, 
and not on his account, that I did not choose to use my 
spurs. He exclaimed, vith a look of great surprise, “ Ah, 
Don Carlos, que cosa ! It was clear that such an idea had 
never before entered his head. 

Tlie Gauchos are well known to be perfect riders. The 
idea of being thrown, let the horse do what it likes, never 
enters their liead* Their criterion of a good rider is a man 
who can manage an uu tamed colt, or who, if his horse falls, 
alights on his own feet, or can perform other such exploits. 
I have heard of a man betting that he would throw his horse 
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dot'll twenty times, and that nineteen times he would not 
fall himself, I recollect seeing a Gauclio riding a very 
stuhbora horse, which three times successively reared so 
high as to fail backwards with great violence. The man 
judged with niicomnion coolness the proper moment for 
slipping otr, not an instant before or after the right time ; 
and as soon as the horse got np the man jumped on his 
back, and at last they started at a gallop. The Gaucho 
never appeal^ to exert any muscular force, T was one day 
watching a good rider, as w e were galloping along at a rapid 
pace, and thought to myself, “ Surely if the horse starts, you 
appear so careless on your seat, you must fall/’ At this 
moment a male ostrich sprang from its nest right beneath 
the horse's nose. The young colt bounded on one side like a 
stag ; but as for the man, all that could be said was that he 
started and took fright wdth his horse. 

In Cliili and Peru more pains are taken with the mouth 
of the horse than in L*a Plata, and this is evidently a con- 
sequence of the more intricate nature of the country. In 
Chili a horse is not considered perfectly broken till he can 
be brought up standing, in the midst of his full speed, on 
any i)articular spot^ — ^for instance, on a cloak thrown on the 
ground ; or, again, he will charge a \vall, and rearing, scrape 
the surface with his hoofs. I liave seen an animal hounding 
with spirit, yet merely reined by a fore-iinger and thumb, 
taken at full gJillop across a courtyard, and then made to 
wheel round the post of a veranda with great speed, but at 
so eqiial a distance that the rider, with outstretched arm, all 
the wlule kept one finger rubbing the post. Then making a 
demi’Volt in the air, with the other arm outstretched in a 
like manner, he wdicclcd round "svith astonishing force in an 
opposite direction. 

Such a horse is well broken; and although this at first may 
appear useless, it is far otherwise. It is only caTrying that 
wliich is daily necessary into perfection. When a bullock is 
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checked and cauglit by the kzo, it will sometimes gallop 
round and round in a circle^ and the horse being alarmed at 
the great strain^ if not well broken, will not readily turn like 
the pivot of a wheel. In con£5e<]^iicnce many men have been 
killed; for if the lazo once takes a twist round a man’s body, 
it will iiistaiitly, from the power of the two opposed animalsj 
almost cut him in twain. On the same principle the races 
arc managed : the course is only two or three hundred yaids 
long, the wish being to have horses that can make a rapid 
dash. The race-horses are trained not ordy to stand with 
their hoofs touching' a line, but to draw all four feet together, 
so as at the first spring to bring into play the full action of 
tlie hind-quarters. In Chili I was told an anecdote which I 
believe was true, and it oilers a good illustration of the use 
of a well -broken animal. A respectable man riding one day 
met two others, one of whom was mounted on a horse whicli 
he knew to have been stolen from LLimselh He challenged 
thorn ; they answered him by drawing their sabres and giving 
chase. The man, on his good and llect heast, kept just 
ahead. As he passed a thick bush he wlieeled round it, and 
brouglit up his horse to a dead chock. The pursuers were 
obliged to shoot on one side and ahead. Then instantly 
dashing on, right beluTid them, he buried his knife in the 
hack of one, wounded the other, recovered Ids horse from 
the dying robber, and rode home. For these feats of horse- 
manshij> two things are necessary — a most severe hit, like 
the Mameluke, the powxr of which, though seldom used, the 
horse knows full well ; and large blunt spurs, tliat can be 
applied either as a mere toucli or as an instrument of extreme 
pain. I conceive that with English spurs, the slightest touch 
of which pricks the skin, it would be impossible to break in 
a horse after the South American fashion. 

At an cstancia near I^as Tacas large numbers of mares aie 
vreekly slaughtered for tlie sake of their hides, although 
worth t>iily five paper dollars, or about half-a-crowii apiece. 
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It gieems at fir Sit strange that it eaii answer to kill mares for 
such a trifle j but as it is thought ridiculous in this country 
ever to break in or ride a mare, they arc of no value except 
for breeding. The only thing for which I ever saw mares 
used was to tread out wheat from the ear, for which purpose 
they were driven round a circular enclosure, where the wheat- 
sheaves wxre strewed. The man employed for slaughtering 
the mares happened to he celehiated for his dexterity with 
the lazo. Standing at the distance of twelve yards from the 
mouth of the corral, he htus laid a wager that he wmnld catch 
by the legs every animal, without missing one, as it rushed 
past him. There w^as another man who said he wmuld enter 
the corral on foot, catch a mare, fasten her front legs to- 
gether, drive her out, tlirow her down, kill, skin, and stake 
the liide for drying (which latter is a tedious job) j and he 
engaged that he would perform tliis whole operation on 
tw'eiity-two animals in one day. Or he would kill and take 
the skin off fifty in tho same time. This w ould have been a 
prodigious task, for it is considered a good day's work to skin 
and stake the hides of fifteen or sixteen animals. 

J!iov€mber ^6th.—l set out on my return in a direct line 
for Monte Video. Having heard of some giant's bones at 
a neighbouring farm-house on the Sarandis, a small stream 
entering the Kio hlegro, I rode there accompanied by my 
liost, and purchased for the value of eigliteen pence the head 
of the toxodon.'^ When found it wms quite perfect ; but the 
boys knocked out some of the teeth with stones, and then 
set up the head as a mark to throw at. By a most fortunate 
chance I found a perfect tooth, which exactly fitted one of 
tlic sockets in this skull, embedded by itself on the banks of 
the liio Tercero, at the distance of about one hundred and 
eighty miles from this place. I found remains of this ex- 

* I umsit express my obligation to Mr. Keane, at whoso house I was ataying on 
tho .Bcrqnclo, ami to Mr. Lumb at Buenos Ajrcs, for without their assistance those 
valuctbLe remains would never have reached Ens^and, 
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traordiiiary animal at tiiv^o other placeSj so that it mast for- 
merly have been common. I found liere iilso some large 
portions of the armour of a gigantic armarlillt>-like animal, 
and part of the great head of a mylodoii. The hones of this 
head are so fresh that they contain, according to the analysis 
by Mr. T. E^eeks, seven per cent, of animal matter j and 
when placed in a spirit-lamp they bnm with a small hame. 
The nnmber of the remains embedded in the grand estuary 
deposit which forms the Pampas and covers the granitic 
rocks of Banda Oriental must be extraordiDarily great. I 
believe a straight line drawn in any direction through the 
Pampas would cut through some skeleton or bones. Besides 
those wdiich 1 found during my short excursions, i heard of 
many others, and the origin of such names as the stream of 
the animal/' “the hill of the giant,” is obvious. At other 
times I heard of the marvellous property of certain rivers, 
wdiich had the power of changing small bones into largo ; or, 
as some maintained, the bones themselves grew, A.s far as 
I am aw are, not one of these animals perished, as was for- 
merly supposed, in the marshes or muddy river-beds of the 
present land, but their bones have been exposed by the 
streams intersecting the subaqueous deposit in which they 
were originally embedded. ^Ye may conclude that the whole 
area of the Pampas is one wide sepulchre of tliesc extinct 
gigantic quadrupeds. 

By the middle of the day, on the 28th, wo arrived at Monte 
Video, having been two days and a half on the road. Tlio 
country for the whole way Avas of a A^cry nniform eliaracter, 
some parts being rather more rocky and Idlly than near the 
Plata. Not far from Monte Video we passed througli the 
village of Las Pietras, so named from some large rounded 
masses of syenite. Its appearance was rather pretty. In 
this country a few fig-trees round a group of houses, and a 
site eleA^ated a hundred feet above the general leA^el, ought 
ahvays to be called picturesque. 
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DuriTig tho last six months 1 have Imcl an opportunity of 
sefing a Iittlo of the chaiaoter of the inhabitants of these 
provinces. The (lauchos, or coiintrymoii, are very supei'ior 
to those who reside in the towns. The Gaucho is invariably 
most oi.diging, polite, and hospitable ; I did not meet with 
even one instanoo of rudeness or iiihospitality. He is modest, 
both respecting himself and country, but at the same time a 
sjarited, bold fellow. On the otlier hand, many robberies are 
committed, and tliere is much bloodshed ■, the habit of con- 
stantly wearing the hjiife is the chief cause of the latter. It 
IS lamentable to hear how many lives are lost in trifling 
quarrels. I ji fighting, each party tries to mark the face of 
ins adversary by slashing his nose or eyes, as is often attested 
by deep and honid-looking scars. Robberies are a natural 
consequence of universal gambling, much drinking, and ex- 
treme indolence. At Mercedes I asked two men why they 
did not work. One gravely said the days were too long, the 
other that he was too poor-. The number of horses and the 
profu,sion of food are the destruction of all industry. More- 
over, there are so many feast-days; and again, nothing can 
-succeed without it be begun when the moon is on the in- 
crease, so that half the month is lost from these two causes. 

Police and justice are quite inefficient. If a man who is 
poor commits murder and is taken, lie will he imprisoned, 
and perha])s even shot; but if lio is rich and has friends, he 
may rely on it no very severe consequence will ensue. It is 
curious that the most respectable inhabitants of the country 
invariably assist a murderer to escape; they seem to think 
that the individual sins against the government, and not 
against the people. A traveller has no protection besides his 
fire-arms, and the constant habit of carrying them is the 
main check to more fi'equent robberies, 

Ihe character of the higher and more educated classes who 
reside in the towns partakes, but perhaps in a lesser degree, 

of the good parts of the Gaucho, hut is, I fear, stained by 
( 100 ) 
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many vices of which he is free. Senstiality, mockery of all 
relidon, and the grossest corruption, arc far from uncommon. 
Nearly every public officer can be bribed. The head man in 
the post-office sold forged government franks. Tho governor 
and prime minister openly combined to plunder the state. 
Justice, where gold came into play, was hardly 
any one, 1 knew an Englishman who went to the, Chiet 
Justice (he told me that, not then under-standing the w:ays of 
the place, he trembled as ho entered the room), and said, 

“ Sir, 1 havo come to oiler you two hundred (paper) dollars 
(value about five pounds sterling) if you will arrest before a 
cei-tain time a man w-lio has cheated me. 1 know, it is against 
the law, but my lawyer (naming him) re,commcnded me to 
take this step.'’ The Chief Justice smiled acquiescence, 
thanked him, and the man before night was safe in prison. 
With this entire want of principle in many of tho leading men, 
with tho country full of ill-paid, turbulent offioci-s, the people 
vet hope that a democratic form of government can succeed. 

On first entering society in these countries, two or three 
features stiike one as particularly remarkable : the polite 
and dignified manners pervading every rank of life, the 
excellent taste displayed iiy the women in theb- dresses, and 
the equality amongst all ranks. At the Eio Colorado some 
men who kept tlie humblest shops used to dine with General 
Eosas. A son of a major at Bahia Blanca gained his liveli- 
hood hv making paper cigars, and lie wdshed to accompany 
me, as" guide or servant, to Buenos Ayres, but bis father 
obiected'on the score of the danger alone. Many ofiicers in 
the army can neither read nor write, yet all uieet in society 
as equals. In Entre Bios the Sala consisted of only .six 
representatives. One of them kept a common shop, and 
ev-ldently was not degraded by the office. All this is what 
would be expected in a new country; nevertheless the absence 
of gentlemen by profession ajipears to an Englishman some- 
thing strange. 
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lieit speiikiiig of tliesse countrieK, the inaiiiier in wliicli 
they have been brought by their uimatural parent, Spain, 
.should always be borne in mind. On the whole, peihaps, 
more credit is due for what has been done than blame for 
that which may be dolicient. It is impossible to doubt but 
that the extreme liberalism of these countries must ultimately 
lead to good results. The very general toleration of foreign 
religions, the regard paid to the means of education, the 
freedom of the press, the facilities offered to all foreigners, 
and especially, as }. am bound to add, to every one professing 
the humblest pretensions to seience, should bo recollected 
with gratitude Iw those who have visited Spanish 8out)i 
America. 

Becernber etk ^Tho Bear/ie staled from tlm Rio Plata, 
never again to enter its muddy stream. Our course was 
directed to Port Desire, on the coast of Patagonia. Before 
proceeding any further, 1 will here put together a few obser^ 
vations made at sea. 

Several times when the ship has been sonie miles oif the 
mouth of the Plata, and at otlier times wdien off the shores 
of h^orthern Patagonia, we have been surrounded by insects. 
One evening, when we were about ten miles from the Bay of 
San Bias, vast numbers of buttcrilies, in bands or flocks of 
countless myriads, extended as far as the eye could range. 
Even by the aid of a telescope it was not possible to see a 
space free from butterflies, Tlio seamen cried out “it was 
snowing butterflies,'’ and sudi in fact was the appearance. 
More species than one were present, but the main part 
belonged to a kind very similar to, but not identical with, 
the common English Colias edusa. Some moths and hymen- 
optera accompanied the butterflies, and a flue beetle (Oalo- 
soma) flew on board. Other instances are known of this 
beetle having been caught far out at sea ; and this is the 
more remarkable as the greater number of the Carabidse 
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seldom o. never take wing. The day had keen fine and 
calm, and tlie one previous to it equally so, with light an 1 
variable airs. Henee wo cannot suppose that the insects 
were blown off the land, hnt we must conclude that they 
voluntarilv took ffight. The great bimds of the cohas seem 
at first to afford an instance like those on Record of he 
migrations of another ImtterJly, Vanessa cardui;* but the 
presence of other insects makes the case distinct and even 
less intelligible. Before sunset a strong breeze sprung up 
from the north, and this must have caused tens of thousands 
of the hutterilies and other insects to have porishwh 

On another occasion, when seventeen miles oil^ Cape (-.or- 
rieiites, I had a net overboard to catch pelagic animals. 
Upon drawing it up, to my sin-prise 1 found a consnlerade 
nu mber of beetles in it, and although in the open sea, they 
did not appear much injured hy the salt water. I lost some 
of the specimens, but those which 1 preserved belonged to 
the genera Colymbetes, Hydroponis, Hydrobius (two species), 
Notaphua, Cvnucus, Adimonia, and Scarabmus. At hrst 1 
thought that ^these insects had been blown from the shove; 
but upon reflecting that out of the eight species four wmre 
aquatic, and two others partly so in their habits, it appeared 
to me most probable that they were floated into the sea by a 
small stream which drains a lake near Cape Corrieiites. On 
any supposition, it is an interesting circumstance to hnd live 
insects swimming in the open ocean seventeen miles from the 
nearest point of land. There are several accounts of insects 
having been blown off the Patagoni an shore. Captain Cook 
observed it, as did more lately Captain King m the Adven- 
ture. The cause probably is due to the want ol shelter, both 
of trees and hills, so that an insect on the wing, with an off- 
shore breeze, would be very apt to be blown out to sea. T e 
most remarkable instance T have known of an insect being 
caught far from the land was that of a large grasshopper 
I/y ell's Frinelplea of Geology." voL iii... p. 6S. 
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{Acrydiimi), wJiich flew on board wlien the Beac/le was to 
w indward of the Cape do Verd Islands, and when the nearest 
point of land nob directly opposed to the trade-wind was 
(Jape Blanco on the coast of Africa, three linn d rod and 
seventy miles distant.^ 

On several occasions, when the Beagle has been within the 
month of tho Plata, the rigging has bcon coated witli the 
web of the gossamer spider. One day (ISTovember 1st, 1832) 
I paid particular attention to this subject The \veathcr had 
been fine and clear, and in the morning the air was full of 
patclms of the flocculent web, as on an autumnal day in 
England. Tho sliip ^vas sixty miles distant from the land, in 
the direction of a steady though light breeze* Vast numbers 
of a small spider, about one-tentli of an inch in length, and 
of a dusky red colour, were attached to the webs* There 
must have been, I slionld suppose, some thousands on the 
ship* The little spider, wdioii hist coming in contact wdth 
the rigging, was always seated on a single thread, and not on 
the doceulent mass* This latter seems merely to be produced 
by the entanglement of the single threads. Tho spidei^ w ere 
all of one species, but of both sexes, together with young 
ones. These latter W'ore distinguished by theii- smaller size 
and more dusky colour. I will not give the description of 
tills spider, but inereh^ state that it does not appear to me to 
bo included in any of Latreillo^s genera. The little aeronaut, 
as soon as it arrived on board, was very active, running about, 
sometimes letting itself fall, and then r ease ending the same 
thread, sometimes employing itself in making a small and 
very inegular mesh in the corners between the ropes. It 
could run with facility on tlie surface of w^ater. When dis- 
turbed it lifted up its front legs, in the attitude of attention. 
On its lirst arrival it appeared very thirsty, and wdth exserted 
maxillae drank eagerly of drops of wat-er. This same cireunr 

* The ilks whi(!h frcqucnt-l}' aeeompuny a ship for aome ciaya on ita passage from 
liarbtmr to harbour, wandering from tlie vessel, aro soon lost, and all disappear. 
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Rtance been obaervod by Stmck : may it not bo in ooiv 
sequence of the little insect having passed through a dry and 
rarefied atmoRpliere ? Its stock of web seemed inexhaustible. 
While watching some that were suspended by a single thready 
I several times observed that the .slightest breath of air bore 
them away out of sight, in a horii^ontal line. On another 
occasion (2oth), under similar oirc am stances, T repeatedly 
observed the same kind of small spider, cither when placed 
or having erawded on some little eminence, elevate its abdo- 
inerij send forth a thread, and then sail away hori:/^on tall) , 
but with a rapidity wdiicli was quite unaccountable, I 
thought I could perceiv^e that the spider, before pei forming 
the above preparatory steps, connected its legs together with 
the most delicate threads, but I am not sure w' bother this 
observation was correct. 

One day, at Santa Fe, i had a better opportunity of observ- 
ing some similar faets.^ A spider wdnch was about three^ 
tenths of an inch in length, and w-hicli in its general appear- 
ance resembled a eitigrado (therefore quite different from 
the gossamer), wliile standing on the summit of a post, darted 
forth four or five threads from its spinners. These, glittering 
in the sunshine, might he compared to diverging rays of 
light j they were not, liowxver, straight, but in undulations, 
like hlms of silk blown by the wdnd. They ivere more than 
a yard in lengtli, and diverged in an ascending direction from 
the orihees. Tlie spider then suddenly let go its hold of the 
post, and w^as quickly borne out of sight. The day w as hot 
aud apparently quite calnij. yet under such circumstances tlie 
atmosphere can never be so tranquil tis not to affect a vane 
so delicate as the thread of a spider's w^eb. Tf during a warm 
day wc look either at the shadow' of any object cast on a. 
bank, or over a level plain at a distant landmark, the effect 
of an ascending ciment of heated air is almost alw ays evi- 
dent. Such upward currents, it has been remarked, ai^e also 
showni by tlie ascent of soap bubbles, wdiich will not rise in an 
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in-d 00115 room. Hencft I thuik there m not imuAi diflieulty 

in uiideratandiiig the ascent of the fine lines projected from 
a spidei^s spinners, and afterwards of the spider itself. The 
divergence of the lines lias been att-emjjted to be explained, 1 
believe by Mr. Murray, by their similar electrical condition. 
The ciren in stance of S]>iders of the same species, but of dif- 
ferent sexes and ages, being found on sev eral occasions at the 
distance of many leagues from the land, attached in vast 
numbers to the lines, renders it probable that the habit of 
sailing through tlio air is as characteristic of this tribe as 
that of diving is of the Argjnoiieta. We may then reject 
1 iatreiUe's supposition that the gossamer owes its origin h\- 
ditferently to the young of several genera of spiders; althonglt, 
as wc have seen, the young of other spiders do possess the 
power of performing aeria,l voyagesA 

During our diJlerent-passages south of the Plata, I often 
towed asten;i a net made of bunting, and thus caught many 
curious animals. Of Crustacea there were many strange and 
undeseribeti genera. One, which in some respects is allied to 
the Kotopods (or those crabs which liave their posterior legs 
placed almost on their backs, for the purpose of adhering to 
the under side of rocks), is very remarkable from the struc- 
ture of its hind pair of legs. The penultimate joint, instead 
of tcrminatiTjg in a simple claw, ends in three bristlc-bke 
appendages of dissimilar iengdhs — the longest equalling that 
of the entire leg. These claws are very thin, and are seiTated 
with the finest teeth, directed backwards ; their curved ex- 
tremities arc llattened, and on this paiti five most minute 
cups are plaeed which seem to act in the same manner as the 
suckers on the arms of the cuttle-fish. As the animal lives 
in the open sea, and prolKibly wants a place of rest, I suppose 
tins beautiful and most anomalous structure is adapted to 
take hold of floating marine animals. 

* Mr. 'BMckwall, In Ills “ iJeaearcTios in Zoology," hay manj eirceUent obsevva- 
Uouq on the habits of spidqrf!. 
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in deep wateVj far fi'om tlie land, tlie iminber of livin;? 
Great Lircs is extremely small. South of the latitude 35 I 
never suceeeded in eatehiog anything besides some heroe 
and a few species of minute cntomostracous Crustacea. In 
shoalcr water, at the distance of a few miles from the coast, 
very many kinds of Crustacea and some other animals arc 
iiuinerous, but only during the night* Between latitudes 56"" 
and 57 y south of Cape Horn, the net was put astern several 
times ; it never, however, brought up anything besides a few 
of two extremely minute species of Entornostraca. Yet 
wdjales and seals, petrols and albatross, are exceedingly 
abundant throughout this part of the ocean. It has always 
been a mystery to me on what the albatross, which lives far 
from the shore, can subsist. I presmne that, like the condor, 
it is able to fast long, and tliat one good feast on the carcass 
of a putrid whale lasts for a long time* The central and 
intertropical parts of the Atlantic swarm with Pteiopoda, 
Crustacea, and Badiata, and with their devourers the flying- 
fish, and again with their devourers the bonit.os and albicores. 
I presume that the numerous lower pelagic animals feed on 
the infusoria, which are now known, from the researches of 
Ehrenbei'g, to abound in the open ocean ; but on what, in the 
clear blue water, do these infusoria subsist '? 

While sailing a little south of the Plata, on one very dark 
iiight the sea jiresented a wonderful and most beautiful spec- 
tacle. There was a fresh breeze, and every j>art of the sur- 
face, which during the day is seen as foam, now glowed with 
a pale light. Tlie vessel drove lief ore her bows two billows 
of liquid phosphorus, and in her wake she was foOowed hjr a 
milky train. As far as the eye reached, the crest of every 
wave wuiS bright, and the sky above the horizon, from the re- 
flected glai'e of these livid flames, was not so utterly obscure 
as over the vault of the heavens. 

As we proceed further southward the sea is seldom phos- 
phorescent ; and off Gape Hoim I do not recollect more tlian 
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onec seen it so, and tiicn it -w'as far from being brill- 

iant. iLis circuniHtanee probably lias a close coimectioti with 
the scarcity of organic beings in tliat part of the ocean. After 
the eiaiiorate paper* by Elirenherg on the pliosplioresceiice 
of the sea, it is almost superfinous on my part to .make any 
observations on tlic subject. I may, however, add that tiie 
same torn and hregular particles of gelatinous matter de- 
scribed by Ehrenberg seem, in tbe southern as well as in the 
northern lieinisphere, to be tlic common cause of this phe- 
nomenon. The particles wmre so minute as easily to pass 
through fine gauze ; yet many were distinctly visible by the 
naked eye. The water when placed in a tumbler and agi- 
tated gave out sparks, but a small portion in a watch-glass 
scarcely ever was luminoas. Ehrenberg states that these 
particles all retain a certain degree of irritability. My ob- 
servations, some of which were made directly after risking 
up the water, gave a different result. T may also mention 
that having used the net during one niglit, I allowed it to 
become partially dry ■ and having occasion twelve hours 
afterwards to employ it again, I found the whole surface 
sparkled as brightly as when first taken out of the water. 
It does not appear probable in this case that the particles 
could have remained so long alive. On one occasion, having 
kept a jelly-fish of the genus Ilian jea till it was dead, the 
water in which it was placed became luminous. When the 
waves scintillate with bright green sparks, I believe it is 
generally owing to minute Crustacea, But there can ije no 
doubt tlmt very many other pelagic animals when alive are 
phosphorescent. 

On two occasions I have ohserved the sea larniiions at 
considerahlo depths beneath tho surface- Near tlie mouth of 
the Plat^ some circular and oval patches, from two to four 
yards in diameter, and with defined outlines, shone with a 
steady but pale light, wliile the siirroimding water only gave 

* An itbat.rewt Is glveii in Ko. IV. of the of Zoolojjj' iind Botany." 
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out a few sparks. The appearaaco resembled the rc (lection 
of tlie niooiL or somo Imniiions bodVj for the edges were sin- 
uous from the undidatioBs of the surface. The shi[>, which 
drew thirteen feet of water, passed over wdthout disturbing 
these patches. Therefore we must suppose that some animals 
were congregated together at a greater deptli than the bot- 
tom of tlie yessel. 

IS^ear hornando IS^oroiilia the sea gave out light in flashes. 
The apjiea ranee was very siiiiilar to that wdiich might be 
expected from a large fish moving rapidly througli a luminous 
[luicL To this cause the sailors attributed it j at the time, 
iiowever, f entertained some doubts, on account of the fre- 
quency and rapidity of the flashes, I have already remarked 
that the phenomenon is very much more common m wuirm 
than in cold countries ; and 1 have sometimes imagined that 
a disturbed electrical condition of the atmosphere was most 
favourable to its production. Certainly I think the sea is 
most luminous after a few days of more calm weather than 
ordinary, during which time it has s%varined with various 
animals. Observing that the water charged with gelatinous 
particles is in an impure state, and that the luminous appeal'- 
ance in all common cases is produced hy the agitation of the 
ihiid in contact with the atmosphere, T am inclined to con- 
sider that the phosphorescence is the result of the decompose 
tioii of the organic particles, by which process (one is tempted 
almost to call it a kind of respiration) the ocean becomes 
pu rihed. 

December ^Srd — We a.iTived at Port lOesirc, situated in 
lat. 47 , on the coast of Patagonia. The creek runs for 
about twenty miles inland, w^ith an irieguhir width. The 
Beagh anchor od a few miles within the entrance, in front of 
the ruins of an old Spanish settlement. 

The same evening J. went on shore. The ttrst landing in 
any new country is very interesting, and especially when, as 
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in tliiw ca^;e, the whole aspect bears the stamp of a inarked 
and individual cbaraeter* At the height of between two and 
three hundred feet above some masses of porphyry a wide 
plain extends, wliioh is truly characteristic of Patagonia. 
The surface is C[uite level, and is composed of well-rounded 
shingle mixed with a whitish earth. Here and there scat^ 
tered tufts of brown wiry grass are supper ted ^ and, still more 
rarely, some low thorny bushes. The weather is dry and 
pleasantj and the fine blue sky is but seldom obscured. 
\V hen standmg in the middle of one of tliese desert j^lains, 
and looking towards the intorior, the view- is generally 
bounded by the escarpment of another plain, rather higher, 
but equally level and desolate ; and in every other direc- 
tion the horizon is indistinct from the trembling mirage 
which seems to rise from tiie heated surface. 

In such a country the fate of the Hpanisli settlement wa^s 
soon decided ^ the dryness of the climate during the greater 
part, of the year, and the occasional hostile attacks of tlie 
wandering Indiaiis, compelled the colonists to desert their 
half -finished buildings. The style, however, in which they 
were commenced shows the strong and liberal hand of Spain 
in the old time. The result of all the attempts to colonize 
this side of America south of 4P has been miserable. Fort 
Famine expresses by its name the lingering and extreme 
sulleiiiigs of several hundred wretched people, of whom one 
alone survived to relate their misfortunes. At St. Josephus 
Bay, on the coast of Patagonia, a small settlement was made; 
hut during one Sunday the Indians made an attack, and mas- 
sacred the whole [larty excepting tw^o men, who remained 
captives during many years. At the liio ISTegro I conversed 
with one' of these men, now in extreme old age. 

The zoology of Patagonia is as limited as its flora.* On 
the arid plains a few black beetles (Heteromcra) might be 

* 1 foutid hero a species of ca.ctiis, dcsicri'bfed hy rrofesaor Henslow under tlic 
name of Opwttia Darwi^ii (“ Magazine of Zoology and Eotanyy vol. i., p. iQQX 
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seen slowly crawling about, and occasionally a li/ard darted 
from side^to side. Of bii-ds we Imve three carrion hawks, 
and in the valleys a few iinches and insect-feeders. An ihis 
lTherUticv.J! melanopn, a si)eoies said to be found in Central 
Africa) is not uncommon on the most desert parts. In then 
stomachs T found grasshoppers, cicadm, small lizards, and even 
scorpions.* At one time of the year these birds go in flocks, 
at another in pairs ; their ciy is very loud and singular, like 
the neighing of the guanaco. 

The c-uanaco, or wild llama, is the characteristic quadruped 
of the plains of Patagonia; it is the South American repre- 
sentative of the camel of the East. It is an elegant ammal 
in a state of nature, w ith a long slender neck and fine legs^ 
It is very common over the whole of the temperate parts of 
the continent, as far south as the islands near Cape Horn. 
It generally lives in small herds of from half-a.dozen to thirty 
in each; but on the banks of the Santa Cruz we saw one herd 
which must have contained at least five hundred. 

They are generally wild and extremely wary. Mr. Stokes 
told me that he one day saw through a glass a herd of these 
animals which evidently had been frightened, and wore run- 
ning away at full speed, although their distance was .so great 
that he could not distinguish them with his naked eye.^ The 
sportsman frequently receives tlie first notice of their pre- 
sence by hearing from a long distance their peculiar shrill 
neighing note of alarm. If ho then looks attentively, ho 
will probably see the herd standing in a line on the side of 
some distant hill. On approaching nearer, a few more squeals 
are given, and off they set at an apparently slow but really 
quick canter, along some narrow' beaten track to a neigh - 

which WH3 rcmiTkahtc by lh0 irritshilit.y of the sUinens, ■when ^ 

piece of stick or the eiiU of raj- finger in the flower The aegraente of 
nleo closed on the pistil, hut n.ore slowly thrm the stsinen^ -i 

Kecersllv considered n., tropioal, occur m North Ainonci (Lewis ,ind Uirke s TriV 
els p. ah), in tlie same Mgh latitude as liern— namely, in botli eases in 1 , 

* These insects were not nnconimon beneath stonea. I found one cannibal soor- 
pioii qnietly dovouriiiif another , 
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boiiiiiig liilL Tf, howeverj by chance lie abrn}itly meets a 
Jiingle anbrmlj or scvez^al together, they will generally stand 
inotitmless and intently gaze at him ; then perhaps move on 
a few yards, turn round, and look again. Wliat is the cause 
of this dillerencc in their shyness ? Do they mistake a man 
in the distance for their chief enemy the puma '? Or dees 
curiosity overcome their timidity ? That they are curious is 
certain ; for if a jiersoii lies on the giouiid and plays strange 
antics, such as throwing up his feet in the air, they will 
almost always approach by degrees to reconnoitre him. It 
was an artifice that was repeatedly j^ractised by our sports- 
men with success, and it had, moreover, the advantage of 
allowing severaJ shots to lie fired, which were all taken as 
parts of the performance. On the mountains of Tierra del 
Fuego, I ha^^e more than once seen a guaiiaco, on being ap^ 
proached, not only neigh and squeal, but prance and leap about 
m the most ridiculous tminner, apparently in defiance as ,a 
challenge. These animals are very easily domesticated, and 
I have seen some thus kept in ISlortliem Patagonia near a 
house, thougli not under aiyy restraint. They are in this 
state very bold, and readily attack a man by striking him 
from behind with both knees. It is asseid;cd that the motive 
for these attaclcs is jealousy on accouiit of their females. 
The wild guaiiacos, however, have no idea of defence; even 
a single dog will secure one of these large animals, till tlie 
liimtsman can come up. In many of their habits they are 
like sheep in a hoek. Thus when they see men ajiproaching 
in several directions on hoi’seback, they soon become be^ 
wildercd, and know not w^hlch w^ay to run. This gi^eatly 
facilitates the Indian method of hunting, for they are thus 
easily driven to a central point, and are encompassed. 

Ihe guaiiacos readily take to the watery several times at 
Port Yaldes tJiey W'Ore seen swimming from island to island. 
Byron, in his voyage, says he saw them drinking salt w^atcr. 
Some of our officers likewise saw a herd apparently drinking 
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the brbiy fluid from a salma i.car Cape Blmico I imaijio 
in several parts of the country, if they do ,mt drmk ^It 
water, they drink none at all. In the middle of the day they 

frequently roll in tho dust, in saucer-shaped hollov^ s. 
inaL ficht together; two one day passed quite close to me, 
»<1 Vb.g to Mt. -oh othot; ..Kl .ovetl wor. 
shot with their hides deeply scored. Herds sometimes ap- 
pear to set out on exploring parties. At Bahia Idanca 

Iherc. within thirty mDes of the “i'^^tv^rr 

extremely niifrequent, I one day saw the trachb ot J 
forty ^yhicll I'ad come in a direct line to a muddy salt-viatu 
creek They then must have percoived that they were ap- 
.r=.ohlng i fot th.y 1»1 wheolod t-itl. 

ttcy had .avuiocd. The go.naooe have oao 

,hioh it to .no cinito to f 1 oar TZ 

daot thcT drop Ihoir dung m tho tamo doSned heap. I oat, 
™o of iap. which ™ eight feet in diameter ...d wa. 

“mpoted of a Lgc gnantity. Th» ; 

d’OrbigiiY, is common to all the species ot the genus, it 
is very useful to the Peruvian Tndiaos, who uso the dung oi 
fuel, and are thus saved the trouble of coUeeting it 

The guanacos appear to have favourite spots foi Ijm, 
down to die. On the banks of the Santa Cruz, m eertam - 
— ibed .pace., which were generally bu.hy and all nca. 
the river, the gi-ound was act.ually white with bonee^ On 
one such spot 1 counted between ten and twenty heads, 
particularly examined the bones; they did not appeal^ as 
Ltr scattered ones which 1 had seen, gnaw^ o. 
as if dra-ged together by beasts of prey, ihe aniimtls 
,ncst eases must' have crawled, before 

amongst the bushes. Mr. Bynoe mtonns me that dym 
a former vova-m he observed the same circumstance on th . 
banks of the Kio Gallegos. I do not at all understand tlm 
reason of this, but I may observe that the wounded guanaeos 
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at the Sant^i Crjiz invariably walked tov\rards the river* At St* 
Jago, in the Cape de Verd leiaiid^j I remember having seen 
ill a ravine a retired corner covered with bones of the goat ; 
we at the time exclaimed that it w as the burial-ground of all 
the goats in the island* 1 mention these trifling circum- 
stances, because in certain cases they miglit explain the 
occorrenee of a number of uninjured bones in a cave, or 
buried under alluvial accumulations^ and likewise the cause 
why certain animals are more commonly embedded than 
others in sedimentary deposits. 

One day the yawl was sent uiidei- the command of Mr* 
Chaflers, with throe days' jirovisions, to smney the upper 
pait of the harbour, in the morning we searched for some 
watering-places mentioned in an old Spanish chart. We 
found one creek, at the head of which there was a trickling 
rill (the first we had seen) of brackish water* Hero the 
tide compelled us to wait several hours, and in the interval 
T walked some miles into the interior. The plain as usual 
consisted of gravel, mingled with soil resembling chalk in ap- 
pearance, but very dillerent from it in nature. From the 
softness of these materials it w'as w orn into many gullies. 
There was not a tree, and, excepting the guanaco which 
stood on the hilbtop a watchful sentinel over its herd, 
scarcely an animal or a bird. All was stillness and desola- 
tioiL Yet in passing over these scenes, without one briglit 
object near, an ill-defined but strong sense of pleasure is 
vividly excited* One asked ho^v many ages the plain had 
thus lasted, and how many uiorc it wa^j doomed thus to con- 
tiTiue. 

None can reply— all scomB eternal now. 

The wilderries;^ haa a iiiystcrious tongue, 

Which tcacheB awful donbt'’* 

In the evening w^e sailed a few miles further up, and then 
pitched the tents foi" the night* By the middle of the next 

* Shelley : Linens cn Muut. 
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day the yawl was aground, and from the shoalness of tho 
water could not proceed any higher. The water herng fount 
partly fresh, Mr. Chaffers took the dingey and went up two 
or three miles further, where she also grounded but in a 
fresh- water river. The water was muddy, and though the 
stream was most insignificant in size, it would bo diftcu t o 
account for its origin, except from the melting snow on tie 
Cordillera. At the spot where wc bivouacked we were 
surrounded by bold cliffs and steep pinnacles of porphyry. .1 
do not think 1 ever .saw a spot which appeared more 
secluded from the rest of the world than this rocky crevice 
in tliC wide plain. 

The second day after our return to the anchorage, a party 
of officers and myself went to ransack an old Indian grav e, 
which I had found on the summit of a neighbounng hiU. 
Two immense stones, each probably weighing at ea . 
oouplo of tons, had been placed in front of a ledge of r<^k 
about six feet high. At the bottom of the giare on the 
hard rook there was a layer of earth about a toot deep which 
must ha,ve been brought up from the plain below. Above it 
a iiavement of fiat stone, s was placed, on which others were 
piled, so as to till up the space between the ledge and the 
two -reat blocks. To complete tho grave, the Indians had 
contrived to detach from the ledge a huge fragment, and to 
throw it over the pile so as to rest on the two blocks. ^Ve 
undermined the grave on both sides, hut could not find any 
relics or even bones. The latter probably had decayed long 
since ’(in which case the grave must have been of extreme 
antiquity), for I found in another place some smaller heaps, 
heneath\vliich a very few crumtiling fragments could yet be 
distinguished as having belonged to a man. Falconer states 
that whore an Indian dies lie is buried, but that subsequent y 
his bones are carefully taken up and earned, let the distance 
be ever so great, to be deposited near tlie sea-coast tins 
custom, I think, may be accounted for by recollecting t lat, 
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before the irtrodnetion of horses, these Indians must }iave 
led nearly the same life as the Euegians now do, and there- 
fore generally have resided tlie neighbourhood of the sea. 
The common prejudice of lying where one’s ancestors have 
lain would make the now roaming Indians bring the less 
perishable part of their dead to dieir ancient hurial-.n-ound 
OB the coa.^h ” 

mh, im. - Before it was dark the Bmgk 
anchored in tlie fine spacious harbour of Port St, Julian, 
situated about one hundred and ten miles to tho south of 
Port Desire. We remained here eight days. The country 
IS nearly similar to that of Port Desire, but perhaps rather 
more sterile. One day a party accompanied Captain Pitz 
Roy on a long walk round tho head of tho harbour. We 
were eleven hours without tasting any water, and some of 
the party were quite exhausted. From the summit of a liill 
(since well named Tiiirsty Hill) a fine lake was spied, and 
two of the party proceeded with concerted signals to show 
whether it was fresh water. What was our disappointment 
to find a snow-white expanse of salt, crystallized in great 
cubes 1 Wo attributed our extreme thirst to the dryness of 
the atmosphere ; hut whatever tho cause might be, wc were 
exceedingly glad, late in the evening, to get back to tho boats. 
Although wo could nowhere find, during our whole visit a 
sinp drop of fresh water, yet some must exist ; for by kn 
odd chance I found, on the surface of the salt water, near the 
head of the bay, a colyinhetes not quite dead, which must 
have lived in some not far distant pool. Three other insects 
(a cincindela, like hyhrida, a cymindis, and a harjialus, 
winch all live mi miidciy flats occasionally ovcrllowed by the 
sea), and one other found dead on the plain, complete the 
list of the beetles. A good-sized fly (Tabaous) was extremely 
numerous, and tormented us by its jiainful bite. The 
coinmon horsefly, v hich is so troublesome in the shadv lanes 
of England, belong.s to tliis same genus. We here liaVe the 

( 100 ) 1 A 
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piizzlo that so frequently occurs in the case of musquitoes^ 
on the blood of what animals do these insects comiuonly 
feed 1 The guanaco is nearly the only warm-blooded 
quadruped, and it is found in quite inconsiderable numbers 
compared with the multitude of flies* 

The geology of Patagonia is interesting. Difi'erently from 
Europe, whe,i« the tertiary formations appear to have accu- 
mulated in bays, here along hundreds of miles of coast we 
have one great deposit, including many tertiary shells, all 
apparently' extinct The moat common shell is a massive 
gigantic oyster, sometimes even a foot in diameter, These 
bods are covered by others of a peculiar soft white stone, 
inoludiug much gypsum, and resembling chalk, but really of 
a pumiocous nature. It is highly remarkable, from being 
composed, to at least one-tenth part of its bulk, of infusona ; 
Professor Ehreiiberg has already ascertained in it thirty 
oceanic forms. This bed extends for five hundred miles along 
the coast, and probably for a considerably greater distance 
At Port St Julian its thickness is more than eight hundred 
feet I These white beds are everywhere capped by a mass of 
gravel, forming probably one of the largest beds of shingk 
in tlie world. Tt certainly extends fiom near the tao 
Colorado to between six hundred and seven hundred nautical 
miles southward j at Santa Cruz (a river a little south of St. 

,1 uliaii), it reaches to the foot of the Cordillera ; half-way up 
the river, its thickness is more than two hundred feet; it 
probably everywhere extends to this great chain, whence the 
well-romi<led V^bbles of porphyry have been derived : we 
may consider its average breadth as two hundred miles, and 
its average thickness as about fifty feet. If tois great bed of 
pebbles, wdthout including the mud necessarily derived from 
their attrition, were piled into a mound, it would form a great 
mountain chain ! Wlieu wm consider that all tliese pebbles, 
countless as the gr-ains of sand in the desert, have been 
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deiived from the slow falling of masso^s of rocl^ on the old 
coastdines and banks of rivers ; and that these fragments 
have been dashed iTito smaller pieces, and tliat eacli of them 
has since been slowly roiled, rounded, and far transported, 
the miiid is stupified in thinking over the long, absolutely 
necessary, lapse of years. Yet all this gravel lias been 
transported, and probably rounded, subsequently to the 
deposition of the white beds, and long subsequently to the 
underlying beds with the tertiary sheJla 

Everythiiig in this southern continent has been ellected on 
a grand scale : the land, from the Itio Plata to Tierra del 
Fuogo, a distance of one thousand two liundrod miles, has 
been raised in mass (and in Patagonia to a height of between 
three Jiundred and four hundred feet) within the period of 
the now existing sea^sliells. The old and weathered shells 
left on the surface of the upraised plain still jjartially retain 
their colours. The uprising movement has 1ieen interrupted 
hy at least eight long periods of rest, during which tlie sea 
ate deeply back into the land, forming at successive levels 
the long lines of clilfs or escarpments which separate the 
il liferent plains as they rise like steps one behind the other. 
The clevatory movement, and the eating-back power of the 
sea during the periods of rest, have been equable over long 
lines of coast ; for I was astonished to find tliat tlie stepdike 
plains stand at nearly corresponding lieiglits at far distant 
]ioints. Tlie lowest plaiii is ninety feet high ; and the 
liighest, which J ascended near the coast, is nine hundred 
and fifty feet, aiid of this tmly relics are left in the form of 
ffat gravel -capped liills. The upper plain of Santa Cr uz slopes 
up to a height of three thousand feet at the foot of the Cor- 
dillera. I have said that within the period of existing sea- 
shells Patagonia lias been upraised three hundred to four 
hundred feet : I may arid, that within the period wdicn 
icebergs transported bo u Id era over the upper ]dain of 
Santa Cruz, the elevation has been at least one thousand five 
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hundred feet. J^or has Patagonia been attected only by 
upward movements; the oxtinot tertiaiy aliclls froni Port 
St Julian and Santa Graz eannot have lived, according to 
Professor E. Forbes, in a greater depth of water than from 
forty to two hundred and fifty feet; but they are now 
covered wdth sea-deposited strata from eight hundred to 
one thousand feet in thickness : hence the bed of tho sea, on 
which these shells once lived, must have sunk downwards 
several hundred feet, to allow of the accumulation of the 
superincumbent strata. W hat a history of gcologica 
changes does the simply-constructed coast of Patagonia 



reveal I . i i 

At Port St Julian * in £5ome red mud ca]>pmg the gravel 

on tho ninety-feet plain, I found half tho .skeleton of the 
Macrauchenia Patachoiiica, a remarkable quadruped, full as 
large as a camel It belongs to the same division of the 
Pachydermata wuth the rhinoceros, tapir, and paheotherium ; 
but in tlie structure of the bones of its long neck It shows 
a dear relation to the camel, or rather to tho guanaco^ and 
llama. From recent sea-shells being found on two of the 
Mgher step-formed plains, which must have been modelled 
and unraised before the mud was deposited in which tho 
macrauchenia was entombed, it is certain that this curious 
quadruped lived long after tho sea was inhaluted by its 
present shells. J was at first much sui’iiriscd how a largo 
quadiupcd could so lately have subsisted, in kt. 49° 15', on 
these wretched gravel plains with their stunted vegetation ; 
but tho relationship of the macrauchenia to the guanara, 
now an inhabitant of the most sterile parts, partly explains 
this difficulty. 

The relationship, thougli distant, between the macrau- 
chenia and the guauaco, between the toxodon and the 



» I lavo lutdr lieiTU mat cartain Siilivau, R.K., has ioynd numerous to^l 
bfincs emhetitlai in regiila-r struKi, on tlmlinulis <)( iJic nver biUlegos, m lat _51 4 , 
Ume'of tlie bones am large; others are small, and appear to liare belonged to un 
ivrmadillo- Thia is n most interesting anci important discovery. 
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capybara, — tho closer relatimiship between the many extinct 
Edentata and the living nlotlis^ ant- caters, and arm ad ill or, 
now so eminently cbaractenstic of South American zoology, 
— and the still closer relationship between tlic fossil and 
living species of ctenomys and hydi och^s^us, are most 

interesting facts. This relation ship is sho wn woiideifnlly 

as wonderfully as between the fossil and extinct mai'.supial 
animals of Australia — by the great collection lately brought 
to Europe from the caves of Brazil by MM. Lund and 
Clausen* In this collection there arc extiimt species of all 
the thirty-two genera, excepting four, of the terj-eRtrial 
quadrupeds no\v inhabiting the provinces in wJiich the caves 
occur ; and the extinct species are much more numerous than 
tliose now living : there are fossil ant^eateTS, armadillos, 
tapirs, peccaries, guanacos, opossums, and numerous South 
American gnawers and monkeys, and other animals. This 
wonderful relationship in the same continent between tlic 
dead and tlie living, will, I do not donbt, liereafter throw 
more light on tlie appearance <jf organic beings on our earth 
and their disappearance from it than any other class of facts. 
It is impossible to reilect on tho changed state of the 
American continent without the deepest astonishment. For 
incrly it must have s^varmed with great monsters ^ now- we 
find mere pigmies compared wuTh the antecedent allied races. 
If Buffon had know n of the gigantic sloth and armadillo-like 
animals, aiid of the lost Pachydermata, he might have said 
with a greater semblance of truth that the creative force in 
America had lost its power, rather than that it had never 
possessed great vigour. The greater number, if not all, of 
these extinct quadrupeds lived at a late period, and wero the 
contemporaries of most of the existing sea-shells. Since they 
lived, no very great change in the form of the land can have 
taken place, W liat, then, has exterminated so many species 
and whole genera ? The mind at first is irresistibly hurried 
into the belief of some great catastrophe; but thus to destroy 
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animsilis. both largo aiul nmall, in Soutborii Patagonia^ in 

Brazil, on the Oordiliera of Peru, in North America, up to 
Jjchring Strait, rre must shake the entire framework of the 
glohe. An examination, moreover, of the geology of La 
Plata and Patagonia leacis to the, belief that all the features 
of the land result from slow and gradual changes. It appears 
from the character of the fossils in Europe, Asia, Austmlia, 
and in North and South America, that those conditions 
which favour the life of the larger quadrupeds were lately 
co-extensive with the world ; wliat those conditions were, no 
one has vet even conjectured. It could hardly have been 
a change of tom])erature which at about the same time 
destroyed the inhabitants of tropical, temperate, and arctic 
latitudes on both sides of the globe, In North America we 
positively know fropi Mr. Lyell that the large quadrupeds 
lived subsequently to that period when boulders were 
brought into latitudes at which icebergs now never arrive : 
from conclusive but indhcct reasons we may feel sure that 
in the southern hemisphere the macrauchenia, also, lived 
long subsequently to the iccdraiispoi-ting boulder period. 
Di(f man, after his first iinviad into South America, destroy, 
as has been suggested, the uiiwdeldy megatherium and tlic 
other Edentata t Wo must at least look to some other cause 
for the destruction of the little tucutuco at Bahia Blanca, 
and of the maiiji fossil mice and other small quadrupeds in 
Brazil. No one will imagbie that a drought, even far 
severer than those which cause such losses m the proviuccs 
of La Plata, could destroy every individual of every species 
from Southern Patagonia to Behring Strait, What shall 
we say of the extiiiotion of the horse ? Did those plains fail 
of pasture which have since been ovori’un by thousands and 
hundreds of thousands of the descendants of the stock 
introduced by tlie Spaniards! Have the subsequently 
introduced species consumed the food of the great antecedent 
races 1 Can we believe tliat the capybara has taken the food 
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o£ the texodoiij the of the Tnaeraiiclieiiiaj the exist- 

ing small E dent a tit of their niimerous gigaiitie prototypes ? 
Certainlyj no fact in the long lii story of the world is so startling 
as the wide and repeated exterminations of its inhabit ants. 

Nevertheless^ if we consider the subject under another 
]>oiiit of view, it will appear less perplexing. We do not 
stcadOy beai- in mind how profoimdly ignorant we are of the 
conditions of existence of every animal ; nor do we always 
r cm cm her that some check is constantly preventing the too 
rapid increase of every organized being left in a slate of 
nature. The supply of food, on an average, lemains 
constant ; yet the tendency in every animal to increase by 
propagation is geometrical, and its sur]>rising effects have 
nowhere been more Eustonislniigly shown than in the case of 
the European animals rim wild during the last few eetituries 
in America. Every an i m al in a state of nat u rc r egu 1 arly br e eds ; 
yet in a species long established arty great- increase in nun:»bGrs 
is obviously impossible, and must be checked by some means. 
We arc nevertheless seldom able with certainty to tell hi 
any given species at what period of life, or at what period 
of the year, or whether only at long intervals, the check 
falls ; or, again, what is the precise nature of the cheek. 
Hence probably it is that we feel so little surprise at one of 
two species closely allied in habits being rare and the other 
abundant in the same district; or, again, that one should be 
abundant in one district, and another, filliiLg the same place 
in the economy of nature, should be abundant in a neigh- 
bouring district, differing very little in its conditions. If 
asked liow tliis is, one immediately replies that it is 
determined by some slight difference in climate, food, or the 
Tiumber of enemies ; yet ho^v ra.rcly, if ever, we can point out 
the pix^cise cause and maimer of action of the chock ! We 
are therefore driven to the conclusion that cause.s generally 
quite inappreciable by us determine whether a given species 
shall be abundant or scanty in numbers. 
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Jji the cases w here we can tiace the extinction of a species 
through many either W'liolly or in one limited district , %ve 
know that it hecomes rarer and rarer, and is then lost : it 
would he dillicult to jioint out any just distinction^ between 
a species destroyed by man or by the increase of its natural 
enemies. Tlic evidence of rarity preceding extinction is 
more striking in the successive tertiary strata, as remarked 
by several able observers ; it has often been found that a 
shell very common in a tertiary stratum is now most rare, 
and has even long heen thought to be extinct. If then, as 
appears probable, species first become rare and then extinct ; 
if the too rapid increase of every species, even the most 
favoured, is steadily checked, as we must admit, though how 
and when it is hard k> say; and if we see, without the 
smallest surprise, though unable to assign the precise reason, 
one species abundant and another closely-allied species rare 
in the same district, wdiy should ^ve feel such great astonish- 
ment at the rarity being carried a step further to extinction ? 
An action going on on every side of us, and yet barely 
appreciable, might surely be carried a little further w ithout 
exciting our observation. Who would feel any great sur|>rise 
at hearing that the megaloiiyx was formerly rare compared 
wdth the megatherium, or that one of the fossil monkeys was 
fewr in number compai-ed with one of the now living 
monkeys ? and yet in this comparative rarity wo should 
have the plainest evidence of less favourable conditions for 
their existence. To admit that species generally become rare 
before they become extinct, to feel no surjirise at the com- 
parative rarity of one species with another, and yet to call in 
some extraordinary agent and to marvel gi^eatly w-iien a 
species ceases to exist, appears to me much the same as to 
admit that sickness in. the individual is the prelude to death, 
to fed no surprise at sickness, but ivhen the sick man 
dies, to wonder, and to believe that he died through violence, 

^ See the excellent rcMuarksoii this snhjcjct by Mr. LtcU, in his Prinpiples of Geology. 
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Santa Crus^ Expedition np t-/te river— hidiam—Emiense str earns of ba- 
saltic iava JfVagments nat t^mn^po7^ted rive^' — Excamtwn of the 

vaReji—Oondar, habiU of— Cordillera— Er^^Mc boulders of ffreat si;e— 
Indian relics— Eeturn to the ship^Eaikland Mands— Wild horses, cattle, 
raJdais— Wolf dike fax-— Eire made of honeii— Manner of hmUinff ndld 
cattle— Geologf^—Streiime of sttmcs—Scencs of viohnee-Feng-um- - Geese 
— of doriS—Oompound animals. 

April ISthj 18S4^ — The £eagfle anchored within the mouth 
of the Santa Cruz, This river is situated about sixty miles 
south of Port St. Julian, EuriTig the last voyage Captain 
Stokes proceeded thirty iniles up it, but then, froui the wai\t 
of provisions, was obliged to return. Excepting what wms 
discovered at that time, scarcely anything was known about 
this large river. Captain Fitz Roy now deteruiined to follow- 
its course as far as time w ould allow . On the 18th three 
wdiaie-hoats started, carrying three weeks' provisions ; and 
the party consisted of twenty -five souls — a force which w'ould 
have been sufficient to have defied a host of Indians. With 
a strong flood-tide and a fine day w-e made a good run, soon 
dr"ank some of the fresh w-ater, and were at night nearly 
above the tidal influence. 

The river here assumed a size and appcai'ance which, even 
at the highest point we ultimately reached, was scarcely 
diminished. It was generally from three to four hundred 
yards broad, and in the middle about seventeen feet deep. 
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The ra£>iditv of the current, ivhich in its whole course tauja 
at the rate of froiu four to six knots an hour, Is perhaps its 
most remarkable feature. The water is of a fine blue colour, 
but with a slight milky tinge, and not so transparent as at 
first sight would have been expected. It flow’s over a bed 
of jiebbles like those which compose the beach and the 
surronnding plains, it runs in a winding course through 
a valley, w-hich extends in a direct line westward. This 
valley varies from five to ten iniles in breadth ' it is bounded 
by step-for[ned terraces, which rise in most parts, one above 
the other, to the height of five hundred feet, and have on the 
opposite sides a remarkable correspondence. 

April 19th . — Against so strong a current it was, of course, 
quite impossible to row^ or sail; consequently the three boats 
were fastened together head and stern, t^vo hands left in each, 
and the rest came on shore to track. As the general arrange- 
ments made by Captain FitJ^ "Roy were very good for facili- 
tating the work* of all, and as all had a share in it, I will 
describe the system* The paj^ty, including every one, was 
divided into two spells, each of wdiich hauled at tlie tracking 
line alternately for an hour and a half. The olhccrs of each 
boat lived with, ato the same food, and slept in the same tent 
w ith their crew*; so tliat each boat w as quite independent of 
the others* After sunset the first level spot where any 
bushes wore growing was chosen for our iiight^s lodging. 
Each of the crew took it in turns to bo cook. Immediately 
the boat waKS hauled up, the cook made his fire ; two others 
£>itched the tx^nt ; the coxswain handed the things out of the 
boat I the rest carrietl them up to the tents, and collected 
firewood* By this order, in half an hour everything was 
ready for the night. A watch of two men and an officer wm 
always kept, whose duty it w as to look after the boats, keep 
up the fire, aiid guard against Indians. Each in the party 
had his one hour every night. 

During this day we tracked but a short distance, for there 
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were iimny hleta, covered by thorny bushes, and the 
dianiiels between them were shallow. 

Api^l £0ih. ^Ve passed the islands and set to work. Our 
legular days inareh, although it was hard enough, earned ns 
on an average only ten miles m a straight line," and perhaps 
fifteen or twenty altogether. Beyond the place where wo 
slept last night the country is comj>leteiy terra incor/nikz, for 
it was there that Captain Stokes turned back. We saw in 
the distance a great smoke, and found the skeleton of a horse, 
so ^\o knew that Indians "were in the neighbourhood. On 
the next morning (21st) ti^acks of a party of horso, and 
marks left by the ti^ailing of the chuzos or long speais, were 
observed on the ground. It was generally thought that the 
Indians had reconnoitred us during the night. Shortly 
afterwards wo came to a spot whore, from the fresli footsteps 
of men, children, and horses, it was evident that the party 
had crossed the river. 

Apnl 2'£nd . — -The eouiitry remained the same, and was ex- 
tremely uninteresting. The complete similarity of the pro- 
ductions throughout Patagonia is one of its most striking 
charactors. The level plains of arid sliingle support the 
same stunted and dwarf plants, and in the valleys the same 
thorn-bearing bushes grow. Everywdiere we see the same 
birds and insects. Even the very banks of the river and of 
the clear streamlets which entered it ’were scarcely enlivened 
by a brighter tint of g)^cen. Tlie curse of sterility is on the 
land, and the water flowing over a bed of jiebbles partakes 
of the same curse, lienee the number of "waterfowd is very 
scanty, for there is nothing to suppoiii life in the stream of 
this l>arron river. 

Patagonia, poor as she is in some respects, can, however, 
boast of a greater stock of small rodents^ than perhaps any 

* The deserts of Syria, ajre [:]xarjw!terl;jed. according to Wniney (tome i p 3S1) bv 
woody busliee, numeroua rats, giiiftilles, and harejs. In tho Ittndsoape of T^at^gJnia 
the giuiiacQ replaces, the gazelle, and the ftgnuti the hare, 
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other country in the world. Several species of mice ai'o ex- 
ternally characterised by large thin ears and a very fine fui* 
These little animals swarm amongst the thickets in the 
valleys, where they cannot for months together taste a drop 
of water exeepting the dew. They all seem to be caimilmls, 
for no sooner was a mouse caught in one of my traps than it 
was devoured by others. A small and delieatcly-sliaped f(>Xj 
which is likewise very abundant, probably derives its entire 
support from these small animals. The giianaco is also 
in his proper district : herds of fifty or a hundred were 
common; and as T have stated, we saw one which must 
liave contained at least live Imndred. The puma, with the 
condor and other carriondiawks in its train, follows and 
preys upon these animals. The footsteps of the puma w ere 
to be seen almost everywhere on the banks of the river ; 
and the remains of several guanacos, wnth their necks dislo^ 
Gated and bones broken, showed ho\v they had met their 
death. 

April 2JftL — Like the navigators of old when approaching 
an unknown land, we examined and watched for the most 
trivial sign of a change. The drifted trunk of a tree, or a 
boulder of primitivo rock, hailed with joy, as if w'e had 
scon a, forest gi’owing on tho flanks of the Cordillera. The 
top, liowover, of a heavy bank of clouds, which remained 
almost constantly in one position, was the most promising 
sign, and eventually turned out a true harbinger. At first 
the clouds were mistaken for the mountains themselves, in- 
stead of the masses of vapour condensed by their icy sum- 
mits. 

Aj>rU. this day met with a marked change in 
the geological structure of the plains. From the first start- 
ing I had carefully examined the gravel in the river, and for 
the two last days had noticed the presence of a few small 
pebbles of a veiy cellular basalt. These gradually increased 
in numher and in size, bnt none were as large as a maiTs head. 
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Tlds momiBg, Iwwover, pebbles of the same rock, but more 
coin]>act, soddeuly became abuudant, and in the course of 
half a.Ti hour we sawj at the rli stance of live or six miles, the 
angular edge of a great basaltic platform. When wo arrived 
at its base wc found the stream bubbling among the fallen 
blocka For the next twenty-eight miles the river-course 
\vas encumbered with these basaltic masses* Above that 
limit immense fragments of primitive rocks, derived from 
the surrounding boulder-formation, were et^ually numerous, 
None of tho fragments of any considerable size had been 
washed more than three or four miles down the river below 
their parent-source : considering the singular rapidity of the 
great body of w^ater in tho Santa Cruz, and that no still 
reaches occur in any part, this example is a most striking 
one of the inefficiency of rivers in transporting even moder- 
ately-sized fragments. 

The basalt is only lava, which has flowed beneath the sea ; 
but the eru]>tions must have been on tho grandest scale. At 
the j>oint where w e fhst met this formation it was one hum 
dred and twenty feet in thiokness. Followdng up the river- 
course, the surface imperceptibly rose and the mass became 
thicker, so that at foity miles above the first station it w^as 
tfiree hundred and twenty feet thick. What the thiokness 
may be close to the Cordillera I have no means of knowing; 
but the platform there attains a height of about three thou- 
sand feet above the level of the sea. We must therefore look 
to the mountains of that great eluiin for its source ; and worihy 
of such a source are streams that have Howled over the 
geiitly inclined bed of the sea to a distance of one hundred 
miles. At the first glance of the basaltic cliiTs on the oppo- 
site sides of the valley it was evident that the strata once 
were united. Wbat power, then, has removed along a whole 
line of country a solid mass of very hard rock, which htid 
an average thickness of nearly three hundred feet, and a 
breadth varying from rathei' less than twm miles to four 
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miles ? The viver^ though it has so little power in transport- 
ing even ineoiisiderablo fragments, yet in the lapse of ages 
might produce by its gradual erosion an eft cot of which it is 
difficult to judge the amount. .But in this case, indepen- 
dently of the insignilicaiice of sucli an agency, good reasons 
can be assigned for heli eying that this valley vras formerly 
occupied by an arm of the sea. It is needless in this work 
to detail the arguments leading to this conclusion, derived 
from the form and the nature of the step-formed terraces on 
both sides of the valley, from the manner in which the 
bottom of the valley near the Andes expands into a great 
estuarj-liko plain with sand-hillocks on it, and from the 
occurrence of a few sea-sliolls lying in the bed of the livei* 
T£ I had space T could prove that South America w as formerly 
Jiere cut oft' by a strait joining the Atlantic and Pacific 
Oceans, like that of Magellan, But it may yet be asked, 
How' has the solid basalt boen removed'? (Teologists formerly 
would have brought into play the violent action of some 
overwhelming debacle ; but in this case such a supposition 
would have been quite inadmissible, because the same stap- 
liko plains with existing sca-shells lying nii their surface, 
wdiLch front the long line of the Patagonian coast, sweep up 
on each side of the valley of Santa Cruz, Ko possible action 
of any flood could thus have modelled the land, either w ithin 
tire valley or along the open coast ; and by the formation of 
such step-iike ]daius or terraces the valley itself has been 
hollowed out. Although we kno^v that there are tides which 
run within the narrows of tlie 8 trait of Magellan at tho rate 
of eight knots an hour, yet wx must confess that it makes 
tho head almost giddy to reflect on tho number of years, 
century after century, wdiieh the tides, unaided by a heavy 
surf, must have required to have corroded so vast an area 
and thickness of solid basaltic lava. Nevertheless, we must 
believe that the strata undermined by the w aters of this ajicient 
strait wore bi-oken up into huge fragments, and these lying 
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scattered on the bcaciij were reduced first to smaller blocks, 
then to pebbles, and lastly to tlie most impalpable mud, 
which the tides drifted far into the eastern or western ocean. 

With the change in the geological structure of the plains 
the character of the landscape likewise altered. While 
rambling u[) some of tlie narrow and rocky defiles, I could 
iilmost have fancied myself transported back again to the 
barren valleys of the island of St. Jago. Among the basaltic 
cliffs I found, some plants which I had seen nowhere else; 
but others I recognized as being wanderers fiom Ticrra del 
.Fuego. These porous rocks serve as a reservoir for the 
scanty rain-water ; and consequently on the line where the 
igneous and sedimentary formations unite some small springs 
(most rare occurrences in Patagonia) burst forth, and they 
could be distinguished at a distance by the circumscribed 
patfjhes of bright green herbage. 

April M7ih . — The bed of the river became rather iianwer, 
and hence the stieam more rapid. It here ran at the rate 
of six knots an hour. From this cause, and from the many 
great angular fragments, tracking tho boats became both 
dangerous and laborious. 

This day 1 shot a condor, ft measured from tip to tip of 
tlie wings eiglit and a half foot, and from beak to tail four- 
feet. This Ifird is known to have a wide geographical range, 
being found on the w^est coast of South America, from tho 
Strait of Magellan along the Cordillera as far as eight de- 
grees north of the equator. The steep cliif near the mouth 
of the Rio hfegro is its nortliern limit on the Patagonian 
coast; and they have there wandered about four hiindred 
miles from the great central line of their habitation in tlie 
Andes. Farthei' south, among the bold precipices at the 
head of Port Desire, the condor is not uncommon ; yet only 
a few^ stragglers occasionally -visit the sca-coa.st. A line of 
cliff near the mouth of the Santa Cruz is frequented by these 
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birds j and about eigbty miles up the river, where the sides 
of the valley arc formed by steep basaltic precipices, the 
condor reappears. From these facts it seems that the con- 
dors require peipeBdicular cliffs. Tii Chili they haunt, 
during tiie ,gi-eater part of the year, the lower country near 
the shores of the Pacific, and at night several roost together 
in one tree ; but in the early part of summer they retire to 
the most inaccessible parts of the inner Cordillera, there to 
breed in pe^ice* 

AVith respect to their prapagatioTi , 1 was told by tiie 
country people in Chili that the condor makes no sort of 
nest, but in tho months of November and December lays two 
large wbite eggs on a slielf of bare rook. It is said that the 
young condors cannot fly for an entire year ; and long aftei 
they are able, they continue to roost by night and hunt by 
day with their parents. The old birds generally live in 
pahs; but among the inland basaltic cliff's of the Santa 
Omz I found a spot where scores must usually haunt On 
coming suddenly to the brow of the precipice, it was a grand 
spectacle to see between twenty and thiity of tJiese gi’eat 
birds start heavily from their resting-place and wlieel away 
in majestic circled From the quantity of dung on the rocks, 
they must long have frequented tills clilf' for roosting and 
breeding. Having gorged thcmselv'es \yitli carrion on the 
plains below, they retire to these favourite ledges to digest 
thoir food. From these facts the condor, like the gallmazo, 
must to a certain degree be considered as a gregarious bird. 
In this part of the country they live altogether on the 
guanacos which have died a natural death, or, as more 
commonly happens, have been killed by the pumas. I be- 
lieve, from what I saw in Patagonia, that they do not on 
ordinaiy occasions extend their daily excursions to any great 
distance from their regular sleeping-places. 

The condors may oftentimes he seen at a groat height, 
soariim over a certain spot in the most graceful circles. On 
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soTiie occasions I alii sure that they do this only for plcnasure ■ 
but on otherSj the Cliileno couii fciyman tells you that they 
arc watohing a dying anin^al, or the puma devouring its 
prey. If the condors glide down, and then suddenly all rise 
together, the Ohiieno knows that it is the puma which, 
watching the carcass, has sprung out to drive away the 
robbers. Besides feeding on carrion, the condors fi'eqnently 
attack young goats and lambs ; and the shepherd-dogs are 
trained, whenever they pass over, to rmr out, and looking 
upwards, to bark violen^tly. The Ghilenos destroy and catch 
numbers. Two methods are used. One is to place a carcass 
on a level piece of ground within an enclosure of sticks with 
an opening, and when the condors arc gorged, to gallop up 
on horseback to the entrance, and thus enclose them ■ for 
w^hen this biid has not space to run, it cannot give its body 
sulficient momentum to rise from the ground. The second 
method is to niark the trees in wdiich, frequently to the 
number of five or six together, they roost, and then at night 
to climb up and noose thein. They arc such heavy sleepers, 
as I have myself witnessed, that this is not a difficult task. 
At Yalpaiaiso T have seen a living condor sold for sixpence, 
but the common price is eight or ten shillings. One which 
T sa\v brought in had been tied with rope, and w'as much 
injured j yet the moment the line w^as cut by w^hich its bill 
was secured, although surrounded by people, it began raven- 
ously to tear a piece of carrioin In a garden, at the same 
place, between twenty and thirty were kept alive. They 
wmre fed only once a week, but they appeared in pretty 
good liealth,* The Chileno countrymen assert that the con- 
dor will live and retain its vigour between five and six w“eeks 
without eating. T cannot answer for the truth of this ; but 
it is a cruel experiment, which very likely has been tried. 

* T noticed that soveral hours before any one of the cfmtiors dierlj all the lice with 
whith it was iivf sated crawled to the outside fcfttliors. I was assured that thia 
alwayg happened. 

(100) 15 
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Wlien an animal k killed in the coimtry, it is well known 
tliat the condors, like other carrion-vultures, soon gain in- 
telligence of it, and congregate in an inexplicahle manner. 
In most eases it must not be overlooked that the birds have 
discovered their prey, and have picked the skeleton clean, 
before the flesh is in the least degree tainted. Kcmcmbei'ing 
the experiments of M. Audubon on the little smelling powers 
of carrion-hawks, T tried in the above-mentioned garden the 
following experiment : — Tlie condors were tied, each }yy a 
rope, in a long row at the bottom of a wall ; and having 
folded up a piece of meat in white paper, I Nvalked back- 
wards and foinvards, carrying it in my hand at the distance 
of about three yards from them ; but no notice whatever was 
taken. I then threw it on the ground, within one yard of 
an old male bird, lie looked at it for a moment wnth atten- 
tion, but then regarded it no more. With a stick I pushed 
it closer and closer, until at last lie touched it with his beak. 
The paper was then instantly tom off witli fury, and at the 
same moment every bird in the long row began struggling 
and flapping its wings. Linder the same circumstances it 
would have been quite im]K>Rsiblc to have deceived a dog. 
The evidence in favour of and against the acute smelling 
powers of carrion- vultures is singularly balanced. Professor 
Ovron has demonstrated that the olfactory nerves of the 
turkey-buzzard (Oathartes aiC7'a) are highly developed i and 
on the evening when Mr. Owen's paper was read at the 
Zoological Society, it was mentioned by a gentleman, that ho 
had seen the carrion-haw'ks in the West Indies on two occa- 
sions collect on the roof of a house, when a corpse had be- 
come offensive from, not having been buried. In this case, 
the intelligence could hardly have been acquired by sight. 
On the other hand, besides the experiments of Audubon and 
that one by myself, Mr. Bachman has tried in the United States 
many varied plans, showing that neither the turkey-buzzard 
(the species dissected by Professor Owen) nor the gallioazo 
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iaids its? food bj sme]L He covered portions of highly 
offensive offal with a thin canvas elotlij and strewed pieces 
of meat on it, Tliese the canion-vultures ate up, and then 
remained quietly standing, with their beaks within the eighth 
of an inch of the putrid mass, without disco veriiig it. A 
small rent was made in the canvas, and the offal was im- 
mediately discovered. The canvas wms replaced by a fresh 
piece, and meat again put on it, and w as again devoured by 
the vultures without their discoveiing the hidden mass on 
wdiich tliey were trampling. These facts are attested by the 
signatures of six gentlemen, besides that of Mr. Bachman,* 
Often when lying down to i-est on the open plains, on 
looking upwards I have seen cajTion-haAvks sailing througli 
the am at a great height. Where the country is level, T do 
not believe a space of the heavens, of more than fifteen de- 
grees above the horizon, is commonly view^ed with any atten- 
tion by a person either %valking or on horseback. If such 
he the case, and the vulture is on the w^ing at a height of 
between three and four thousand feet, before it could come 
wntlnn tlie range of vision, its distance in a straight line from 
the beholder's eye wmuld be rather more than two British 
miles. Might it not tlius readily be overlooked^ When an 
animal is killed by the sportsman in a lonely valley, may he 
not all the w^hile be watched from above by the sharp-sighted 
bird ? And will not the manner of its descent proclaim 
throughout the district to the wdiole family of carrion-feeders 
that their prey is at hand ? 

^ hen the condors are wheeling in a ffock round and 
round any spot their flight is beautiful. Except wdien 
rising from the ground, I do not recollect ever li-aving seen 
one of these birds flap its wings. IS^ear Lima I watched 
several for nearly half an hour, without once taking off my 
eyes. Ihej moved in la^-ge curves, sweeping in circles, 
descending and ascending wdthout givmg a single Dap. As 

* Loudon's of Nat, Iliat.," vol. yiL 
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they glided close over n\j liead, I intently ivatched from an 
oblique position the outlines of the separate and great ter- 
minal feathers of each wing, and these separate fejathers, if 
there had been the least vibratory movement^ would have 
appeared as if blended together ; but they were seen distinct 
against the blue sky. The head and neck were moved fre- 
quently, and apparently with force ; and the extended wings 
seemed to form the fulcrum on wliich the movements of the 
neck, body, and tail acted. If the biixi wished to descend, 
the wings were for a moment collapsed ; and wdien again 
expanded with an altered inclination, tho m omentum gained 
hy the rapid descent seemed to urge the bird upwards with 
the even and steady movement of a paper kite. Tn the case 
of anj^ bird soar mg j its inotion ninst be suthciently rapid, so 
that the action of the inclinod surface of its body on the 
atmosphere may eounterhalance its gravity. The force to 
keep up the momentum of a body moving in a horizontal 
plane in the air (in which there is so little friction) camiot 
be great, and this force is all that is wanted. Tlie move- 
ment of the neck and body of the condor, we must suppose, 
is sufficient for this. HoTvever this may be, it is truly 
■wonderful and beautiful to see so great a bird, hour after 
hour, without any apparent exertion, wheeling and gliding 
over mountain and river. 

April iB9fh . — From some high land we hailed w ith joy the 
white summits of the Cordillera, as they were seen occasion- 
ally peeping through their dusky envelope of clouds. During 
the few succeeding days avo continued to get on slowly, for 
we found the river-course very tortuous, and strewed with 
immense fragments of various ancient slaty rocks, and of 
granite. The plain bordering tho valley had here attained 
an elevation of about eleven hundred feet above the river, 
and its character wms much altercck Tlie well-rounded 
pebbles of porphyry were mingled with many immense 



© The Complete Work of Charles Darwin Online 



TRACES OF miUAI^\S. 



229 



angular friigments of basalt and of primary rooks. The first 
of those erratic boulders wliich L noticed was sixty-seven 
miles distant from the nearest mouiitaiiL Another which I 
measured was five yards square, and projected five feet above 
the gravel Its edges were so angular, and its size so great, 
that I at first mistook it for a lock in and took out my 
compass to observe the direction of its cleavage. The plain 
here w'as not quite so level as that nearer the coast, but yet 
it betrayed no signs of any great ^dolence* Under these cir- 
cumstances it is, I lielievc, quite impossible to explain the 
transportal of these gigantic masses of rock so many miles 
from their parent source on any theory except by that of 
floating icebergs^ 

During the two last days we met with signs of horseSj and 
with several small articles which had belonged to the Indians 
— such as j;>arts of a mantle and a bunch of ostrich feathers 
■ — but they appeared to have been lying long on the ground. 
Between the place where the Indians had so lately crossed 
the river and this neighbonrhood, though so many miles 
apart, the country appears to be quite unfrequented. At 
first, considering the abundance of the guaiiacos, I was sur- 
]iriscd at this ' but it is explained by the stony nature of 
the plains, which would soon disable an unshod horse from 
taking part in the chase. Nevertheless, m tW'O places in 
this very central region I found small heaps of stones, 
wliicli I do not think could have been accidentally throwui 
together. They were placed on points projecting over the 
edge of the highest lava cliff, and they resembled, but on a 
small scale, those near Port Desii'e* 

Mm/ Jfth. — Ca]>tain Fitz Roy determined to take the boats 
no higher. The river had a wdndizig course, and was veiy 
rapid ; and the appearance of the country offered no tempta- 
tion to proceed any furtlicr. Everywhere we met wdth the 
same productions and the same dreary landscape. We were 
HOW' one hundred and forty miles distant from the AtlantiCj 
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aiid about sixty from tlie nearest arm of the Paoitic. The 
valley in this upper part expanded into a wide basin, bounded 
on the north and south by the basaltic platforms, and fronted 
by the long range of the snow-clad Cordillera. But we 
viewed these grand mountams with regret, for we were 
obliged to imagine their nature and profhictions, instead of 
staiidiiig^ as we had hoped, on their summits. Besides the 
useless loss of time which an attempt to ascend the river any 
higher would have cost us, wm liad already been for some 
days on half allo^yance of bread. This, although really 
enougli for reasonable men, was, after a hard day^s march, 
rather scanty food. A light stomach and an easy digestion 
are good things to talk about, but very unpleasant in practice. 

Before sunrise we commenced our descent. We 
shot down the stream with great rapidity, generall}?^ at the 
rate of ten knots an hour. In this one day wo effected what 
had cost us live-and-a-half hard days^ labour in ascending. 
On the Sth we reached the Beagle after our twenty -one days’ 
expedition. Every one, excepting myself, Imd cause to be 
dissatisfied ; but to me the ascent afforded a most interesting 
section of the great tertiary formation of Patagonia, 

On March .hly 18&S, and again on Memxh IStk, 1834^ the 
Beagle anchored in Berkeley Bound, in East Falkland Island. 
This archipelago is situated in nearly the same latitude with 
the mouth of the Strait of Magellan. It covers a space of 
one hundred and twenty by sixty geograjhical miles, and is 
a little more than half the size of Ireland. After the pos- 
session of these miserable islands had been contested by 
France, Spain, and England, they were h;ft uninhabited. 
The government of Buenos Ayres then sold them to a private 
individual, but likewise used them, as old Spain had done 
befoi'e, for a penal settlement. England claimed her right, 
and seized them. The Englishman who was left in charge 
of the flag was consequently murdered. A British ollicer 
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Avas next g^cnt, unsupported by any po^^er ; and wlien we 
arrived we found him in charge of a population of which 
rather more than half were runaway rebels and murderers. 

The theatre is worthy of the scenes acted on it An un- 
dulating land, with a desolate and ^vretched aspect, is every- 
where covered hj^ a peaty soil and wiry grass of one monot- 
onous browm colour. Here and there a peak or ridge of 
gray quartz rock breaks through the smooth surface. Every 
one has hoard of tho climate of these regions. It may be 
compared to that wliich is experienced at the heiglit of be- 
tween ono and two thousand feet on the mountains of North 
Wales, having, however, less sunshine and less frost, but 
more wind and rain.^ 

IM.—I will now describe a short excursion wTicli I maclo 
round a part of this island. In the morning T started with 
six horses and two Gauchos, I’he latter were capital men 
for the purj 30 se, and well accustomed to living on their own 
resources. Tho weather was very boisterous and cold, with 
heavy hail-storms. Wo got on, however, pretty well ; hut, 
except the geology, nothing could be less interesting than our 
day's ride. Tho country is uniformly the same undulating 
moorland, tho surface being covered by light browm withered 
grass and a few very small shimbs, all springing out of an, 
elastic peaty soil. In the valleys here and there might be 
seen a small Hock of wild geese, and everywhere tho ground 
was so soft that the snipe were able to feed. Besides these 
two birds, there were few others* There is one main range 
of hills nearly two thousand feet in height, and composed of 
quartz rock, tho rugged and barren crests of wddeh gave us 
some trouble to cross. On the south side wc caino to the 



* From aecounts publiahed sinne our voyai^e, luotfi eapecjially from seTerftl 
iiitereating letters from Captain SuIivaUj E.Nb empltiycci on the tiurs'ey, it appeal's 
that we took an exaggerated view of the badness of the eliniato of these islands. 
But when I refieot on the abnoat universal covering of peat, and on the fact of 
wheat seldom rlpeiiing here , I cjin hardiy believe that the climato in so turner is bo 
fine and dry as it hag lately beet re pres eu tod. 
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l>eyt country for wild cattle. We mot^ however^ no great 
immber, for they liad been lately mueb. hara^isecL 

Til the evening we came across a small herd. One of my 
companions^ St. dago by iiame^ soon separated a fat cow ; lie 
threw the bo! as, and it struck her legs, but failed in becoming 
entangled. Then dropping his hat to mark the spot where 
the balls were left, wliile at full gallop he uncoiled his lazo, 
and after a most severe chase again came up to the cow and 
caught her round the horns. The other Gaucho had gone on 
ahead with the spare horses, so that St, dago had some diffi- 
culty in killing the furious beast. lie managed to get ber 
on a level piece of giound hy taking advantage of her U4S 
often as she rushed at him; and when she would not move, 
mv horse, from having been trained, would canter up and 
with his chest give her a violent push. But when on level 
ground it does not appear an easy job for one man to kill a 
beast mad with terror. hTor would it be so if the horse, 
wiien left to itself without its rider, did not soon learn, for 
its own safety, to keep the lazo tight ; so that, if the cow or 
ox moves forward, the horse moves just as quickly forward ; 
otherwise it stands motionless, leaning on one side. This 
horse, how^ever, w’^as a. young one, and would not stand still, 
but gave in to the cow as she struggled* Tt wms admirable 
to see with what dexterity St. Jago dodged belnnd the beast, 
till at last he contrived to give the fatal touch to the main 
tendon of the hind leg; after which, without nmeh difficulty, 
lie drove his knife into the head of the spinal mariow, and 
the cow dropped as if struck by lightning. lie cut oil 
pieces of llesh wuth the skin to it, but ■without any bones, 
sufficient for our expedition. We then rode on to our sleep“ 
ing-placc, and had for supper came con cuero,” or meat 
roasted with the skin on it* This is as superior to common 
beef as venison is to mutton, A large circular piece taken 
from tlie back is roasted on the embers wdth the bide down- 
wards and in the form of a sancer, so that none of the gravy 
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is lost If any wortliy alderman had supped with us that 
evening, “ came con cuoro/^ without doubt, would soon have 
been celebrated in London. 

Dining the night it raiiiedj and the next day (17th) was 
ymj stormy, with much hail and snow. W e rode across the 
island to the neck of land which joins the Rincon del Toro 
(the great peninsula at the south-western extremity) to the lest 
of the island. Prom the great number of cows which have 
been killed theie is a large proportion of bulls. These wander 
about single, or two and three together, and are vciy savage. 
I never saw- such magnificent beasts; they equalled in the 
size of their huge heads and nocks the Grecian marble sculp- 
tures. Captain 8ulivan informs me that the hide of an 
average-sized bull weighs forty-seven pounds, whereas a hide 
of this weight, less thoroughly diied, is considered as a very 
heavy one at Monte Video. The young bulls generally run 
away for a short distance, but the old ones do not stir a 
step, except to rush at man and horse ; and many horses 
have been thus killed. An old bull crossed a boggy stream 
and took IiIkS stand on tlie opposite side to us ; w^c in vain 
tried to drive him away, and failing, were obliged to make a 
large circuit. The (xauchos in revenge determined to emas- 
culate him and render him for the future harmless. It was 
very interesting to see how art completely mastered force. 
One lazo w-as throw-ii over his horns as he rushed at the 
lioree, and another round his hind legs : in a minute the 
monster was stretched powerless on the ground. After the 
iazo has once been drawn tightly round the lioms of a furious 
animal, it does not at first appear an easy thing to disengage 
it again w-ithout killing the beast ; nor, I appreliend, would 
it be so if the man was b}^ himself. By the aid, however, of 
a second person throwing his lazo so as to catch both hind 
legs, it is quickly managed : for the animal, as long as its 
hind legs are kept outstretched, is quite helpless, and the 
first man can with his hands loosen his lazo from the horns, 
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and then quietly mount hif^ horse ; but the momoTit the 
i3econd man, by hacking ever so little, relaxes the strain, 
the lazo slips oJl the legs of the struggling beast, wli^ich 
then rises free, shakes himself, and vainly rushes at his an- 
tagonist* 

During our whole ride we saw only one troop of wild 
horses* These animals, as well as the cattle, were introduced 
by the h’rencli in 1764, since which time both have greatly 
increased* It is a curious fact that the horses have never 
left the eastern end of the island, although tliere is no 
natural boundary to prevent them from roaming, and that 
part of the island is not more tempting than the rest. The 
Gauchos whom I asked, though asserting this to be the case, 
were unable to account for it, except from the strong attach- 
ment which liorses have to any locality to which they are 
accustomed. Consideidng that the island does not appear' 
fully stocked, and that there are no beasts of prey, 1 was 
jnirticularly curious to know w^hat has checked their origin- 
ally rapid increase* That in a limited island some check 
would sooner or later supervene is inevitable ; but why has 
the increase of the horse been checked sooner than that of 
the cattle 1 Captain Sulivan has taken much paiirs for me in 
this inquiry. The Gauehos employed here attribute it cliieily 
to the stallions constantly roaming from place to place and 
compelling the mares to acconi[>any them, whether or not the 
young foals are able to follow. One Gaucho told Captain 
Sulivan that he had w^atched a stallion for a whole hour, 
violently kicking an<i biting a mare till he forced her to 
leave her foal to its fata Captain Sulivan can so far eorro 
borate tins curious account that he has several times found 
young foals dead, wdicreas he has never found a dead calf. 
Moreover, the dead bodies of fulhgrown horses are more 
frequently found, as if more subject to disease or accidents 
than those of the cattle. From the softness of the ground 
theii- hoofs often grow irregularly to a great length, and this 
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causes lameitess. The predorninaiit colours arc roan and 
iron-gray. All the horses bred here, both lame and ^H[d, are 
rather smali-sized, though generally in good condition j and 
they have lost so mudi strength that they are unfit to be 
used in taking wild cattle with the la^:o : in consccjuence, it 
is necessary to go to tho great expense of importing frosli 
horses from the Plata. At some future period the soutlieiui 
hemisphere probably will liave its breed of Palkland ponies, 
as the northern hfus its Shotland breed* 

Tito cattle, instead of liaving degenerated like the horses, 
seem, as before remarked, to Juave increased in size ; and they 
are much more numerous than the horses. Captain Sulivan 
informs me that they vary much loss in the gcneial form of 
their bodies and in the slia[>e of their horns tli£m English 
cattle* In colour they differ much ' and it is a remarkable 
circumstance that in different parts of this one small island 
different colours predominate. Pound Mount Usbemne, at a 
lieiglit of from a thousand to fifteen hundred feet above the sea, 
about half of some of the herds are mouse or lead coloured, a 
tint which is not common in other parts of tho island. ISTeai^ 
Port Pleasant dark brovvn prevails, ^vhereas south of Choiseul 
Sound (which almost divides the island into two parts) white 
beasts with black heads and feet are the most common : in 
all parts black and some spotted animals may be observed* 
Captain Sulivan remarks that the difference in the prevailing 
colours was so obvious, that in lookiTig for the herds near 
Port Pleasant they a]>peared from a long distance like black 
spots, while south of Ohoiscul Sound they appeared like wdiite 
spots on the hilbsides. Captain Siilivan thinks that the 
herds do not mingle ; and it is a singular fact that the mouse- 
coloured cattle, though li\dng on the liigh land, calve about a 
month earlier in the season than the other coloured beasts 
on the low-er land. It is interesting thus to find the once 
domesticated cattle breaking into three colours, of which 
some one colour would in all probability ultimately prevail 
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ovei’ t'ho others if tho herds were left utti disturbed for the 
next several ceutuncs^ 

The labbit is another animal wliich ha^i been iiitroclucedj 
and has succeeded very well, so that they abound over large 
parts of the island. Yet, like the hot^cs, they arc confined 
within certain limits ; for they have not crossed the central 
chain of liills, nor would they have extended even so far as 
its base, if, as the Gauchos informed me, small colonics had 
not been carried tliore, 1 should not have supposed that 
these animals, natives of iSForthem Africa, could have existed 
in a climate so humid as this, and wdiich onjoys so little sun- 
shine that eveti wheat lipcns only occasionally. It is asserted 
that in S’^veden, which any one would have thought a more 
favourable climate, the I'abbit cannot live out of doors, line 
first few pair, moreover, had here to contend against pre- 
existing enemies in the fox and some large hawks. The 
French naturalists have considered the black variety a dis- 
tinct species, and called it Lepim MageUanicti^,"^ They im- 
agined that Magellan, when talking of an animal under the 
name of “ conejos '' in the Strait of Magellan, referred to this 
species y but he was alluding to a small ca"^^, which to this 
day is thus called by the Spmiiards. The Gauchos laughed 
at the idea of the black kind being different from the gray, 
and tlmy said that at all events it had not extended its range 
any further than the gray kind ; that the tw^o were never 
found separate; and that they readily bred together, and 
produced piebald offspring. Of the latter I now- possess a 
specimen, and it is marked about the head differently from 
the French specific description. Tins circumstance show-s 
how cautious naturalists should be in making species; for 

* Ltjsson’a “ Zoology of the Voyage of the tome i.^ P- 16S. All the early 

voyugerg. and e.^pcda'Uy Bougainville. disUnetly state that the wolf- like fox was the 
only native aninml on the island. The distiTiGtioit of the rabbit as a species is taken 
froim peculiarities in the fur, from the shape of the hcaci> and from the shorpiese of 
the ears. I may here observe that the tliffereriice between the Irish and English hare 
rests upo-a nearly simi]ii.r characters, only more stroagly marked. 
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oven Ciiviorj on looking at the skull of one of tViese rabbi tSj 
thought it was probably distinct [ 

The only quadruped native to the island* is a large wolf- 
like fox {Oanis anturctiem)^ wliidi is coinraoii to both East 
and West Falkland, I have no doubt it is a peculiar species, 
and conliiied to this archipelago j because many sealers, 
Cauchos, and Indians, who liave visited theso islands, all 
mainta,in that no such animal is found in any part of South 
America. Molina, from a similarity in habits, thought that 
this was the same with his “ cTdpeu j ” f but I have seen both, 
and they are quite distinct. These wolves are well known 
from Bjron^s account of their tameness and curiosity, which 
the sailors, who ran into the water to avoid them, mistook 
for fierceness. To this day their manners remain the sanie. 
They have been observed to enter a tent and actually pull 
some meat from beneath the head of a sleeping seaman. 
The Gauchos also have frequently in the evening killed them 
by holding out a piece of meat in one hand and in the other 
a knife ready to stick theiii. As far as T am aware, there is 
no other instance in any part of the world of so small a mass 
of broken land, distant from a continent, possessing so large 
an aboriginal quadruped peculiar to itself. Tlicir numbers 
have rapidly decreased ; they are already banished from that 
half of the island which lies to the eastward of the neck of 
land between 8an Salvador Bay and Berkeley Sound, Within 
a very few- yeai^ after these islands shall have become regu- 
larly settled, in all probability this fox will be classed with 
the dodo, as an animal which has perished from the face of 
the earth. 

At night (17th) we slept on the neck of land at the head 

^ I have rcEUSon, howeverj to suspect that there is a lield^mcmge. I’lie ctjmmqn 
European rat and monse have rotimed far from the habitatlonsi of the settlers. The 
coQimon hog has also run wiM on one islei ^11 are of a black colour; the boars are 
verj fierce, und have great tusks. 

t The *‘<julpeu^' is the Canis Mafj^Uanifni^ brouf^bt hcuuo bj Captaiu King from 
the Strait of Magollaii. It is common in Chili 
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of Choifieul Sound, whicli forint the south-west peninsula. 
The valley was pretty well sheltered from the cold wind, 
hut there was very littlo brushwood for fuel. Tlie G audios, 
however, soon found what, to iny great surprise, made nearly 
as hot a lire as coals : this ivas the skeleton of a bullock lately 
killed, from which the flesh had been picked by the carrion- 
hawks. They told me that in wnnter they often killed a 
beast, cleaned the flesh from the bones wdth their knives, 
and then, with these same bones, roasted the meat for theii- 
suppers. 

;[gth . — It rained during nearly the whole day. At night 
we managed, however, with our saddle-doths to keep our^ 
selves pretty well dry and warm ^ but the ground on whidi 
we slept was on each occasion nearly in the state of a bog, 
and there was nt>t a dry spot to ait down on after our day's 
ride. I have in another part stated how singular it is that 
there should be absolutely no trees on these islands, although 
Tierra del Fuego is covered by one large forest. The largest 
bush in the island (belonging to the family of Compositie) is 
scarcely so tall as our gorsc. The best fuel is afforded by a 
green little bush about the sisie of common heath, which has 
the useful property of burning while fresh and greeiL It 
■was very surprising to see the Gauchos, in the midst of rain 
and everything soaking wet, with nothing more than a tinder- 
box and piece of rag, immediately make a fire. They sought 
beneatli the tufts of grass and bushes for a few dry twigs, 
and these they rubbed into fibres ; then surrounding them 
with coarser twigs, something like a bird’s nest, they put the 
rag with its spark of fire in the middle and coYored it up. 
The nest being then held up to the wind, by degrees it 
smoked more and more, and at last burst out in flames. I 
do not think any other method would have had a chance of 
succeeding with such damp materials, 

jgth . — Each morning, from not having ridden for some 
time previously, I was very stifi! T was surprised to heal" 
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tke GauckoSj who have from infancy almost liycd on horse- 
back, say that under similar circu instances they always 
suffer, J ago told me that, havinjg been conf ined for tlii’ee 

months by illness, he went out hunting wild cattle^ and in 
consequence for the next two days his thighs were so stiff 
that he was obliged to lie in bed. This shows that the 
Gauchos, although they do not appear to do so, yet really 
must exert much muscular effort in riding. The Imnting 
wild cattle, in a country so difficult to pass as this is on 
account of the swampy ground, must be very hard work. 
The Gauchos say they often pass at full speed over ground 
which would bo impassable at a slower pace, in the same 
manner as a man is able to skate over thin ice. When 
hunting, the party endeavours to get as close as possible to 
the herd wdthout being discovered. Each man carries four 
or five pair of the bolas ; these he tlirow’^s one after the other 
at as many cattle, w^hich, when once entangled, are left for 
some days till they become a little exhausted by hunger and 
struggling. They are then let free and driven towards a 
small herd of tame animals, which have been brought to the 
spot on purpose. From their previous treatment, being too 
much terrified to leave the herd, they are easily driven, if 
their strength last out, to tlie settlement. 

The weather continued so very had that w'o determined to 
make a push and try to I'each the vessel l:)ofore night. From 
the quantity of rain which had fallen, the surface of the whole 
country was swampy. I suppose my horse fell at least a 
dozen times, and sometimes the whole six horses were floun- 
dering in the mud together. All the little streams are bor- 
dered by soft peat, wluch makes it very difficult for the 
horses to leap them without falling. To complete our dis- 
comforts, we were obliged to cross the head of a crook of the 
sea, in which the water was as high as our horses" backs ; 
and the little waves, ow'ing to the violence of tho wind, broke 
over us, and made us vciy wet aud cold. Even the iron- 
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framed Gaudios professed themselves glad when they reached 
the settlemeBt after our little excursion. 

The geological structure oi these islands k in most respects 
simple. The lower coniitry consists of clay-slate and saiich 
stone, containing fossils very closely related to, but not identb 
cal with, those found in the Silurian formations of Europe ; 
the hills are formed of white granular quartz rock. The 
strata of the latter are frequently arched wdth perfect sym- 
metry, and the appearance of some of the masses is in con- 
sequence im^st singular. Perncty^ has devoted several pages 
to the description of a Hill of Enins, the successive strata of 
which he has justly compared to the seats of an amphitheatre. 
The quartz rock must have been quite pasty when it under- 
went such remarkable flexures \vithout being shattered into 
fragments. As the quartz insensibly passes into the sand- 
stone, it seems probable that the fonner owes its origin k) 
the sandstone liaving been heated to such a degree that it 
became viscid, and uiion cooling crystallizccL While in the 
soft state it must have been pushed up through the over- 
lying beds. 

In many parts of the island the bottoms of the valleys are 
covered in an extraordinary manner by mjTiads of gi^eat 
loose angular fragments of the quartz rock, forming streams 
of stones. '' These have been mentioned with surprise hy every 
voyager since the time of Periicty. The blocks are not 
Avatcr-worn, their angles being only a little blunted ; they 
vary in size from one or two feet in diameter to ten, or even 
more than twenty times a*s much. They are not thrown 
together into irregular piles, but are spread out into level 
sheets or great streams. It is not possible to ascertain their 
thickness, but the w^ater of small streamlets can bo heard 
trickling through the stones many feet below the surface. 
The actual depth is probably great, because the crevices 

* Fenaety, ” Voyage Islefj Malouinea,” p. 
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between the lower fragments rniigt long a, go have been lilled 
up wdtli sand. The width of these sheets of stones vaiies 
from a few' hundred feet to a mile ; but the pe^ty soil daily 
encroaches on the borders^ and even forms iKslets w lierever a 
few- fragments happen to lie close togethei-. In a valley 
south of Berkeley Sound ^ which some of our party called the 

great valley of fragments/' it w-as necessary to cross an un- 
interru2>ted band half a mile w-iclcj by jumping from one 
l^ointe^l stone to another. So large were the fragments^ that 
being overtaken by a shower of lain T readily found shelter 
beneath oim of tliem. 

llieir little inclination is the most remarkable circumstance 
in these '^stieams of stones." On the hilbsides I liave seen 
them sloping at an angle of ten degrees with tlic horizon ; 
but in some of the level, broad-bottomed valleys, the inclina- 
tion is only just sufficient to be clearly perceived. On so 
rugged a surface there w^as no means of measuring the a^igle j 
but to give a etnnmon illustration, I may say that the slope 
w-ould not have checked the speed of an English mail-coach. 
In some places a continuous stream of these fragments fol- 
lowed up the course of a valley, and even extended to the 
very crest of the hilL On these crests huge masses, extjeed- 
ing ill dimensions any small building, seemed to stand arrested 
in their headlong course : there also the curved strata of the 
arch "ways lay piled on each other, like tlie ruins of some vast 
and ancient catliedraL In endeavouring to describe these 
scenes of violenco one is tempted to pass from one simile to 
another. We may imagine that sti'eams of wdiite lava had 
flowed from many parts of the mountains into the low-er 
country, and tb.at wdien solidified they had been rent by some 
enormous convulsion into myriads of fragments. The ex- 
pression streams of stones," wdiicli immediately occiif’rcd to 
every one, conveys the same idea. These scenes arc on the 
spot rendered more striking by tlie contrast of the low, 
rounded forms of the neighbouring hills. 

( 100 ) 16 



© The Complete Work of Charles Darwin Online 



242 SANTA VRUZ, PATAGONIA, FALKLAND ISLANDS. 



I was intorcBtod by finding on the highest peak of one 
range (about seven liundred feet above the sea) a groat 
arched fragment, convex side, or back down- 

wards. Must we believe tliat it was fairly pitched up in the 
air, and thus turned? or, with more probabilityj that there 
existed formerly a part of the SEtme range more elevated 
than the point on which this mormment of a great convulsion 
of nature now lies? As the fragments in the valleys are 
neither louiided nor the crevices lilled up with sand, we must 
infer that tlie period of violence was subsequent to the land 
having been raised above the waters of the sea. In a trans- 
verse section within these valleys the bottom is nearly Jevel, 
or rises but very little towards cither side. Hence the frag- 
ments appear to have travelled from the head of the vailej^ ; 
but in reality it seems more probable that they have been 
hurled down from the nearest slopes ; and that since, by a 
vibrattjry movement of ovcrwholming force,^ the fragments 
have been levelled into one continuous sheet. If during the 
earthquake t which iu 1835 overthrew Concepcion in Chili 
it was thought wonderful that small hodies should have been 
pitched a few inches from the ground, what must we say to 
a movement which has caused fragments many tons in weight 
to move onwards like so much sand on a vibrating board, 
and find their level ? I have seen, in the Cordillera of the 
Andes, the evident marks where stupendous mountains have 
been hrokon into pieces like so much thin crust, and the 
strata tlirown on their vertical edges j but never did any 
scene like these “ streams of stones ” so forcibly convey trt 
my mind the idea of a convulsion of which In historical 

*^'Nous ii’avona pas cto moina saisis d’etonnnmnnt a la viin do rinnombrEtble 
quantity de i>ierres de temtes gTai>deurj>, boudeveiaees les rnies sur los autres, et 
uependant Taiigoos, comaio si ellos avoiorit dti^ amonceldes ne^flij^cmmcnl; pour 
rempiii de,s raTins. On no ao laa&oit piia d' admirer les effets prodig-ieuiL de la nature.” 
p. 52)6. 

t An inbftbitaiil of Mendoza, smd heucc woli capable of judgirij;, assured me that 
during the; sorcral years he had reaided uu these i.dands he had never felt the 
eat shock of an earthquake. 



© The Complete Work of Charles Darwin Online 



moLoav. 






records we might in vain seek for any connter]>art : yet the 
progress of knowledge will probably some day give a simple 
explanation of this plienomenonj as it already has of tlio so 
loiig^lionglit inexplicable transportal of the e?a'atic boulders 
which are strewed over the plains of Europe. 

I have little to remark on the iioology of these islands. I 
have before described the carrion- vulture or polyborus. There 
are some other hawks, owls, and a few small land birds. Tlie 
water-fowl are particularly numerous, and they must for- 
merly, from the accounts of the old navigators, have hcon much 
more so. One day T observed a cormorant playing with a 
fish which it had caught Eight times successively the bird 
let its prey go, thou dived after it, and, although in deep water, 
brou gh t it each ti m e to th e surface. 1 n th e Zoological G ard e ns 
J have seen the otter tre^at a hsh in the same manner, much 
as a cat does a mouse : I do not know of any other instance 
where dame Nature appears so Avilfully cruet Another day, 
having placed myself between a j>enguin 
and the ivater, I was muck amused by w^atching its habits. 
It was a brave bird ; and till reaching the sea, it regularly 
fought and drove me backwards. Nothing less than heavy 
l>lows would have stopped him ; every inch he gained he 
firmly kept, standing close before me erect and deter mined. 
When thus opposed he continually rolled his head from side 
to side, in a very odd manner, as if the power of distinct 
vision lay only in the anterior and basal part of each eye. 
This bird is commonly called the jackass penguin, from its 
liabit, Tvhilo on shore, of thro'wing its head baekw^ards and 
making a loud strange noise, very like the braying of an ass ; 
but white at sea, and undisturbed, its note is very deep and 
solemn, and is often heard in the night time* In diving, its 
little wings are used as fins; but on the land, as front legs. 
When crawling — it may be said on foui^ legs — througir the 
tussocks or on the side of a grassy cliff, it moves so very 
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quickly tliat it might easily he mistaken for a quadruped. 
When at sea, and fishing, it comes to the surface, for the pur- 
pose of breathing, with such a spriug, and dives again so 
instantaneously, that I defy any one at iirst sight to he sure 
that it is not a fish leaping far sport. 

Two kinds of geese frequent the Falklands. The upland 
species Magdltmmi) is common, in pairs and in small 

flocks, throughout the island. They do not migrate, but 
build on the small outlying islets. This is supposed to be 
from fear of the foxes ; and it is perhaps from the same 
cause that these birds, though very tame by day, are shy 
and wild in tlie dusk of the evening. They live entirely on 
vegetable matter. The rock goose, so called from living ex^ 
clusively on the sea-heacli mikirctica)^ is common both 

here and on the west coast of America, as far north as Chili. 
Ill the deep and retired channels of Tierra del Fuego the 
snow-white gaiidei-, invariably accompanied by his darker 
consort, and standing close by each other on some distant 
rocky point, is a common feature in the landscape, 

Tn these islands a great logger-headed duck or goose (A?uc8 
hrac/iyyptera)j which sometimes weighs twenty -two pounds, is 
very abundant. These birds wore in former days called, from 
their extraordinary manner of paddling and splashing upon 
the water, r ace-horses ; but now they are named, much more 
appropriately, steamers. Their wings are too small and weak 
to allow of flight, hut by them aid, partly swimming and^ 
j>artly flapping the surface of the water, they move veiy 
quickly. The manner is something like that by which the 
common house-duck escapes when pursued by a dog ; but I 
am nearly sure that tlie steamer moves its wings alternately^ 
instead of both together as in other birds. Tliese clumsy 
loggei'-headed ducks make sucli a noise and splashing that, 
the effect is exceedingly curious. 

TIius we tlnd in South America three birds which use their 
wings for other puiposes besides flight — the x>enguiii as fins, 
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the steamer as paddles, and tlie ostrich as sails; and the 
apteryx of New Zealand, as well as its gigantic extinct pro- 
tot y]>e the deinornis, possess only rudimentary representa- 
tives of wings. The steamer is able to dive only to a very 
short distance* It feeds entirely on shcll-lish from tlie kelp 
and tidal rocks ; hence the beak and head, for the jinrpose of 
breaking them, are surprisingly heavy and strong* The head 
is so strong that I have scar cel y be en able to fracture it 
with my geological hammer ; and aU our sportsmen soon 
discovered how tenaeious these birds were of life. When in 
the evening pluming themselves in a hock, they make the 
same odd mixture of sounds which bull frogs do wdtliin tlie 
tropics. 



In Tierra del Fuego, as w^ell as at the Falkland Islands, I 
made many observations on the lower marine animals,'^ but 
they are of little general interest, I will mention onlv ono 
class of facts relating to certain zoophytes in the more highly 
organized division of that clasa Several genera (Flustra, 
Eschaia, Cellaria, Orisia, and others) agree in having singular 
movable organs (like those of Fliu^tra avicularlu found in 
the European seas) attached to their cells. The organ, in 
the greater number of cases, very closely resembles the head 
of a vulture ; but the lower mandible can be opened much 
wider than in a real bird’s beak. The head itself possesses 
considerable powers of movement by means of a short neck. 
In one zoophyte tlm head itself was fixed, but the lower jaw 

^ I was surprised to findj on counting tbe cif n large white doris (this aea-slug 
was three find a half inches long), how extraordinarily nmiicrona they were. Tram 
two Uy fivcyggn (each three-thousandtha of an inch in^ diameter) were contained in a 
spherical little case. These were arranged two deep in transverse rows forjuing a 
ribbon. The ribbon adhered by its edge to the rock in an oval apire* One whidi I 
found measured nearly twenty inchea in length and half in breadth. By counting 
liow many balls, were cscintained in a tenth of an inch in the tow* and bow many 
rows in an equal length of the ribbon, on the mckst moderate computation there 
were six hundred thousand eggs* Yet this doris was eertninly not very cx>mniou: 
although I was often searching under the stones, T saw only seven individuals. N'c 
fiilitn-lf is ttiere thuu that th^ 

Jfpecics on its powers of ■pro'jnj.f/atiuii. 
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free ; in another it W3is replaced by a triangular iioodj with 
a beantifully^litted t rap-door, which evidently ainswercd to the 
lower mandible- In the greater number of species each cell 
was piovided with one head, but in others each cell liad two. 

The young cells at the end of the branches of those 
corallines contain quite immature polypi, yot the vulture- 
lieads attached to them, though small, are in every respect 
j>erfect When the polypus was removed by a needle from 
any of the cells, these organs did iiot appear in the least 
aftectod- When one of the vulture-like heads was cut off 
from a cell, a lower mandible retained its jx>wer of opening 
and closing. Perhaps the most singular part of tlieir struc- 
ture is that when there were more than tsvo rows of cells 
un a branch, the central colls were furnislmd witli these 
appendages of only one- fourth the size of the outside ones- 
Their niovemerLts varied according to the species* but in 
some I never saw the least motion, while others, with the 
lower mandible generally wide open, oscillated backwards 
and forwards at the late of about five seconds each turn ; 
others moved rapidly and by starts. When touched witli a 
needle, the beak generally seized the point so lirmly tliat the 
whole branch might be shaken. 

These bodies have no relation whatever i^srLtli the pro- 
ductioTi of eggs or gem mules, as they are formed before the 
young polypi appear in the cells at the end of the gi’owing 
branches. As they move independently of the polypi, and 
do not appear to be in any way connected with them, and 
as they differ in size on the outer and inner rows of cells, I 
have little doubt that in their fuiictioiLS they are related 
rather to the horny axis of the branches than to the polypi 
in tlie cells. The fleshy appendage at the lower extremity 
of the sea-]>erL (described at Pahia Blanca) also forms part of 
tlie zoophyte as a whole ili the same manner as the roots of 
a tree form part of the whole tree and not of the individual 
leaf or flower-buds. 
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In iiiiotlier elegant little coraUine (crisia ?) each cell 
fiirnialied Avitli a long-toothed bristle, which had the power 
of moving quickly. Each of these biistles and each of the 
vultorc-like heads generally moved quite independently of 
the others ; but sometimes all on both sides of a branchj 
st>metimes only those on one side, moved togetlier coinstanta- 
ncously j sometimes each iftoved in regular order one after 
another. In those actions we apparently behold as perfect 
a transmission of will in the zoophyte, though composed of 
thousands of distinct ]>olypij as in any single animal. The 
case, indeed, is not different from that of the sea-pens, 
w’hich when touched drew tlicmselvcs into the sai^d on the 
coast of Bahia Blanca- I will state one otlmr instance of 
uniform action, though of a very dillbrent nature, in a 
zoophyte closely allied to clytia, and therefore very simply 
organized. Having kept a large tuft, of it in a basin of 
salt water, when it was tlark I found that as often as 1 
rubbed any part of a branch the whole became strongly 
phosphorescent wdth a green light. 1 do not think T ever 
saw any object more beautifully so. But the remarkable 
circumstance was that the flashes of light always j>roceeded 
up the bi'miches, from the base towards the extremities. 

The examination of these compound animals was alw^ays 
very intorcsting to me. What can be more roinai’kable than 
to see a plant-like body producing an egg capable of swim- 
ming about and of choosing a' proper place to adhere to, 
which thou sprouts into branches, each crowded with in- 
numerable distinct animals, often of complicated organiza- 
tions '? The branches, moreover, as we have just scon, 
sometimes possess organs capable of movement and inde- 
pendent of the polypi Surprising as this union of separate 
indi’^iduals in a common stock must always appear, every 
tree displays the same fact, foi- buds must bo considered as 
individual plants. It is, how^ever, natural to consider a 
polypus, furnished with a mouth, intestines, and other 
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organs, as a distinct individual, whereas the individuality 
o£ a leaf-bud is not easily realized, so that the union of 
separate individuals in a common hotly is more striking in 
a coriilliiie than in a tree. Our conception of a compound 
animal, where in some respects the individuality of each is 
not completed^ may he aided hy reflecting on the production 
of two distinct creatures by bisecting a single one with a 
knife, or where Nature herself peiforms the task of bisection. 
We may consider the polypi in a zoophyte, or tho buds in 
a tree, as cases where the division of tho indiv^idual has not 
been completely effected. Certainly in the case of trees, and 
judging from analogy in that of corallines, the individuals 
pro]>agated by buds seem more intimately related to each 
other than eggs or seetk ai-e tt> their parents. It seems 
now pretty well estiiblished that plants propagated by buds 
all partake of a common duration of life; and it is familiar 
to eveiy one what singular and numerous peculiarities are 
transmitted with certainty by buds, layers, and grafts, vvdiich 
by seminal propagation never or only casually reappear. 
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Tte™ dd Fue-ffO, ^rut ai-rival—G<iffd Suceess Bm—An of the 

FiiCyiaJi'S on hoard — Intertk-io imtA tha savat;fe^ — Seeneri/ of forests — 

Ca-pe i£om ^ W-Hjimm Core — Aliserahle condition of the mvayc ^ — 
Famines— Cannibals — 3fat7'icide — Beliyiaus fedinys — Great gale — 
Beagle Channel — Fonsonh-fj Sound — Build mgwams and setlle the 
Fuegians — BifurceUion of the Beagle Cham^nd — Glaciers — Fdur-n to the 
ship— Second visit in the ship to the sdUement — Equaliig of coaditioJi 
amongst the natives. 

December ISS^. — Having finislitsd with Pata- 

gonia and tho Falkland Islands, I %vill describe our first 
arrival in Ticrra del Fuego. A little after noon we doubled 
Cape Stv Diego, and entered tlie famous Strait of Le Maire. 
We kept dose to the Fnegiaii shore, but the outline of the 
rugged, inhospitable Staton-land %vas visible amidst the 
clouds. In the afternoon we anchored in the Bay of Good 
Success. While entering we were saluted in a manner 
becoming the inhabitants of this savage land. A group of 
Fuegians, part.ly concealed by the entangled forest, were 
perched on a wild point overhaiiguig the sea ; and as we 
passed by they sprang up, and ivaviiig their tattered cloaks 
sent forth a loud and sonorous shout. The savages followed 
the ship, and just before dark we saw their fire and again 
heard their Trvild cry. Tlie harbour consists of a fine piece 
of water half surrounded by low rounded mountains of clay- 
slate, which are covered to the w-ateFs edge by one dense 
gloomy forest. A single glance at the landscape was snfll- 
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to sho^ me Iiow widely different it was from anytLing 
I liad ever bclield. At night it blevv^ a gale of wind, and 
heavy squalls from tlic mountains swept past us.' It would 
have been a bad time out at sea, and we, as well as others, 
may call this Good Success ihiy. 

In the moruiTig the captain sent a party to eominimieate 
with the Fuegians. When we came within hail, one of the 
four natives who were present advanced to rccelv^e us, and 
began to shout most vehemently, wishing to direct us where 
to land, When we were on shore the party looked rather 
alarmed, but continued talkiTig and making gestures with 
great rapidity* It wms without exception the most curious 
and interestiiig spectacle I ever beheld. I could not have 
believed how^ wide w^as the diffei’ence between savage and 
civilised man j it is greater tlian between a wild and domes- 
ticated animal, inasmuch as in man there is a greater power 
of ini pro vein cut. The chief spokesman was old, and ap- 

peared to be tlie liead of the family ; the three others wxre 
]>owerfid young men al>out six feet high. The worn on and 
children had been sent away. These Fuegians are a very 
different race from the stunted, mis<:i:rable wu^ctehes farther 
westward, and they seem closely allied to the famous Pata- 
gonians of the Strait of Magellan. Their only gfoinent 
consists of a mantle made of guanaco skin, with the w-ool 
outside ; this they wear just thrown over their shoulders, 
leaving tlieir persons as often exposed as covered. Their 
skin is of a dirty co]>pery-red colour. 

The old man had a liilet of "white feathers tied, round his 
liead, wliieh partly confined his black, coarse, and entangled 
hair. Ilis face w as crossed by two bioad transverse bars ‘ 
one, painted bright red, readied from car to ear and included 
the upper lip, the other, "white like chalk, extended above 
and [larallcl to the first, so that even his eyelids w^ere thus 
coloured* The other two men w^erc ornamented by streaks 
of black powder made of charcoal. The party altogether 
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closely re^euiblod the devils which come on tlie sta.gc in 
plays like “Dcr Freischutz/' 

Their very attitudes were abjcctj and tlie expression of 
tlieir countenances distrustful^ surprised , and startled After 
we had presented them with some scarlet cloth, w^hich they 
immediately tied round their necks, they became good 
friends. Tliis was shown by the old man patting our 
l;ir casts, and making a cliuckling kind of noise, as people do 
when feeding chickens. I walked with the old man, and 
this demonstration of friendship was rejjeated several times ■ 
it was eoncliided by three hard slaps, which were given me 
on the breast and t>ack at the same time, lie then bared 
his bosom for me to return the compliment, which being 
done lie seemed highly pleased. The language of these 
people, according to our notions, scarcely deserves to bo 
called articulate. Captain Cook has eomparod it to a man 
clearing his throat ; but certainly no European ever cleai^ed 
his throat tvith so many hoarse, guttural, and clicking 
sou lids. 

They are excellent mimics : as often as v, e coughed or 
yaw-ned, or made any odd motion, they immediately imitated 
us. Some of our party began to squint and look awry j but 
one of the young Fuegians (whose wd'iolc face "was painted 
black, excepting a ■vvliite band across his eyes) succeeded in 
maliing far more hideous grimaces. They could repeat with 
perfect correctness each word in any sentence we addressed 
them, and they remembered such ivords for some time. Yet 
w^e Euiopeans all knoiv ho%v ditlicult it is to distinguish 
apart the sounds in a foreign language. Which of us, for 
instance, could folio w^ an American Indian through a sen- 
tence of more than three words ^ All savages appear to 
possess lo an uncommon degree this po^ver of mimicry. I 
was told, almost in the same words, of the same ludi crons 
habit among the Calfrcs. The Australians, likewise, have 
long been notorious for being able to imitate and describe 
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the gait of any inan, SjO that lie may he recogiiizecl* I.fo’W" 
can this faculty he explained'? Is it a coiiset.j^tieBCC of the 
more practised liahits of perception and keener senses 
common to all men in a savage state as compared witli 
those long civilized? 

When a song was struck up by our party, I thought the 
Fuegians would have fallen down with astonishment. With 
equal surprise they viewed our dancing j but one of the 
young men, wdien asked, had no objection to a little waltz- 
ing. Little accustomed to Europeans as they appeared to 
be, yet they knew aud dreaded our lirc-arinsj nothing would 
tempt them to take a gun in their hands. They begged for 
knives, calling them by tlie Spanish word “ cuchUlaJ’ They 
explained also what they wanted by acting as if they had a 
piece of blubber in their mouth, and tlien pretending to cut 
instead of tear it. 

I have not as yet noticed the Fuegians ■whom we had on 
board. Luring the former voyage of the Adventure and 
Beagle, in 1826 to 1830, Captain Eitz lioy seized on a party 
of natives as hostages for the loss of a boat which had been 
stolen, to the great jeopardy of a party employed on the 
survey ; and some of these natives, as well as a child whom 
he bought for a pearl button, he took with him to England^ 
determining to educate them and instruct them in religion 
at his own expense. To settle these natives in their own 
country was one chief inducement to Captain Eitz Itoy to 
undertake our present voyage ; and before the Admiralty 
had resolved to send out this expedition. Captain Eitz Iloy 
had generously chartered a vessel, and would himself have 
taken thorn back. The natives were acc(unpamed by a 
missionary, R. Matthews, of whom and of the natives 
Captain Fitz Roy has published a full and excellent account. 
Two men, one of whom died in England of the small pox, a 
boy, and a little girl, were originally taken; and we had 
now on board York Minster, Jemmy Button (whose name 
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expresses his purchase- money), ami Fuegia Basket. Y^ork 
Minster was a full-grown, short, thick, powerful man; his 
disposition was reserA^ed, taciturn, morose, and when excited 
Anolently passionate ; his affections avctc very strong tow ards 
a few friends on board ; liis intellect good. Jemmy Button 
was a universal favourite, but likewise passionate; the 
expression of his face at once showxd his nice disposition. 
He Avas merry, and often lauglied, and was remarkably 
sympathetic with any one in pain. When the Abater was 
rough 1 Avas often a little sca-sick, and ho used to come to 
me and say in a plainti\ e v^oice, Pooi-, poor fclloAA^ I ” But 
the notion, after his aquatic life, of a man being sea- sick 
Avas too ludicrous, and ho was generally obliged to turn on 
one side to hide a smile or laugh, and then he Avould repeat 
his “ Poor, poor fellow i lie was of a patriotic disposition, 
and he like^l to praise his oaaui tribe and country, in which 
he truly said there were ^ Aplenty of trees, and he abused all 
the other tribes ; he stoutly declared that there w^as no devi] 
in his land. Jemmy Avas short, thick, and fat, but vain of 
Ins personal appearance : he used always to wear gloves, Ins 
hair w^as neatly cut, and he was distressed if Ins Avell-polished 
shoe.s Avere dirtied. He Avas fond of admiring himself in a 
looking-glass ; and a merryJaced little Jndiim hoy from the 
Rio Negro, Avhom aa-o had for some months on board, soon 
perceived this, and used to mock him. Jemmy, Avho was 
always rather jealous of the attention paid to this little boy, 
did not at all like this, and used to say, wnth rather a 
contemptuous tA\dst of his head, ‘^Too much sky 1 ark. It 
seems yet Avonderful to me, when 1 think oAmr all his many 
good qualities, that he should have been of the same race, 
and doubtless partaken of the same character, Avith the 
miserable, degraded saA^ages Avhom we first met here. Lastly, 
Fuegia Basket was a nice, modest, reserved young girl, Avith 
a rather pleasing hut sometimes sullen expression, and A-ery 
quick ill learning anything, especially languages. This she 
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sliow^ed in picking up some Portuguese and Spanish ^ w^lien 
left on sliore for onlj a sliort time at Kio de Janeiro and 
Monte VideOj and in her knowledge of English. York 
Minster was very jealous of any attention paid to her, for 
it was clear he determined to marry her as soon as tJiey 
were settled on shore. 

Although all three could both speak and understand a 
good deal of English, it was singularly difficult to obtain 
much information from them concerning the habits of their 
countrymen. This was ]>artly owing to their apparent dif- 
ficulty in understanding the simplest alternative. Every 
one accustomed to very young childien know^s how seldom 
one can get an answer even to so simple a question as 
whether a tiling is black or white: the idea of black or 
wdiite scorns alternately to fill their nihids. So it was with 
these Euegians, and hence it was generally impossible to find 
outj by cross^questioning, whether one had rightly understood 
anything which they had asserted. Their sight wms remark 
ably acute. It is well knowm that sailors, from long practice, 
can make out a distant object much better than a landsman. 
But both York and Jemmy were much superior to any 
sailor on board : several times they have declared what 
some distant object has been, and though doubted by every 
one, they have proved right when it has been examined 
through a telescope. They were quite conscious of this 
power ] and J emmy, when he liad any little quarrel w'ith the 
officer on watch, w^ould say, “Me see ship, me no tell.” 

It was interesting to w^atch the conduct of the savo.gcs, 
when we landed, towards Jemmy Button. They immediately 
perceived the difference bet’wccii him artd ourselves, and 
held much conversation one wdth another on the subject. 
The old man addressed a. long harangue to Jemmy, which it 
seems was to invite him to stay wdtli them. But Jemmy 
understood very little of their language, and w^as, moreover, 
thoroughly asliamed of his countrymen. When York Min- 
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Kt.er afterwards came on slmre, they noticed him in the saino 
wavj and told him he ought to shaYe ; yet he had not 
twenty dwarf hairs on his face, whilst wc all w^ore our 
un trimmed beards. They examined the colour of his skin, 
and compared it with ours. One of our arms Vjeing bared, 
they expressed the liveliest surprise and admiration at its 
whiteness, just in the same way in which I have seen the 
orang-outang do at the Zoological Gardens, We thought 
that they mistook two or three of tlie oflicers, who were 
rather shorter and fairer, though adorned with large beards, 
for the ladies of our party. The tallest amongst the Fuegians 
was evidently mueh pleased at his height being noticed. 
When placed back to hack Tvith the tallest of the boat’s 
crew, he tided his best to edge on higher gi^ound and to 
stand on tiptoe, lie opened liis mouth to show his teeth, 
and turned his face for a side view ; and all this was dene 
with such alacrity that I daresay he thought himself the 
handsomest I7ian in Tierra del Fuego, After our lirst feeling 
of grave astonislimcnt was over, nothing could be more 
hidicrous than the odd mixture of surprise and imitation 
which these savages every moment exhibited. 



The next day I attempted to penetrate some way into the 
country, Tierra del Fuego may be described as a moun- 
tainous land, partly submerged in the sea, so that deep 
inlets and bays occupy the place where v^alleys should exist. 
The mountain sides, except on the exposed western coast, 
are covered from the water’s edge uj:>wards by one great 
forest. The trees reach to an elevation of between one 
thousand and lifteen hundred feet, and are succeeded by a 
band of peat, with minute alpine plants; and this again is 
succeeded by the line of perpetual snow, Aviiieh, aceording to 
Captain King, in the Strait of Magellan descends to between 
three thousand and four thousand feet. To find an acre 
of level land in any part of the country is most rare, I 
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rceollect only one little flat piece near Port Famine, and 
another of rather larger extent near Goeree iioad.. In both 
j)laceSj and everywhere elaOj the surface is covered by a thick 
bed of swampy })cat Even vrithin the forest the ground 
is concealed by a mass of slowly putrefying vegetable matter^ 
which, from being soaked witli water, yields to the foot- 

Finding it nearly hopeless to push my w^ay through the 
wood, T followed the course of a mountain torrent. At 
first, from the waterfalls and number of dead trees, I could 
iiardly crawl along ; but the bed of the stream soon became 
a little more open, from the floods having swept the sides. 
T continued slowly to advance for an hour along the broken 
and rocky banks, and w^as amply repaid by the grandeur of 
the scene* The gloomy depth of the ravine well accorded 
with the universal signs of violence* On every side were 
lying irregular masses of i^ock and torn-up trees ; other 
trees, though still erect, were decayed to the heart and 
ready to fall. The entangled mass of the thriving and the 
fallen reminde<l me of the forests within the tropics ' yet 
there was a difference, for in these still solitudes Death, 
instead of Life, seemed tlic predominant spirit T followed 
the w^atercourse till 1 came to a spot wdieie a great slip had 
cleared a straight space down the mountain side. By this 
road I ascended to a considerable elevation, and obtained a 
good view of the sun^ou Tiding woods* Tlie trees all belong 
to one kind, the FaguB hetu-ioide^ ; for the number of the 
other species of Fag us and of the winter"s-bark is quite 
inconsiderable. Tins beech keeps its leaves throughout the 
year, but its foliage is of a peculiar broivnish-green colour, 
witli a tinge of yellow. As the whole landscape is thus 
coloured, it has a sombre, dull appearance ; nor is it often 
enlivened by the rays of the sun. 

Beeemher — One side of the harbour is formed hj a 

hill about fifteen hundred feet high, whicli Captain h’iti! Boy 
has called after Sir d. Banks, in commemoration of his 
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dis^astrous exoursionj wliicli proved fatal to two men of liia 
party, and nearly so to Dr. Sokmder. The snow-storm 
wkidi was tlio cause of tlieir misft^rtuiie liappeiied in tlie 
middle of Januaiy^ corresponding to our July, and in the 
latitude of Durham 1 I was anxious to reach tke summit of 
this mountain to collect alpine plants, for dowers of any 
kind in the lower parts are few in number. We followed 
the same watercourse as on tlic previous day, till it dwindled 
away, and we were then compelled to crawl blind! 5^ among 
the trees. Tlicse, from the effects of the elevation and of the 
impetuous winds, were knv, thick, and crooked. At length 
wc reached that which from a distance appeared like a 
carpet of tine green turf, but which, to oin- vexation, turned 
out to be a compact mass of little beech trees about four or 
five feet high. They wei^e as thick together as box in the 
border of a garden, and we were obliged to struggle over the 
flat but treacherous surface. After a little more trouble we 
gained the peat, and then the bare slate rock, 

A ridge comieeted this hill with another, distant some 
miles, and more lofty, so that patches of snow were lying on 
it As the day w^as not far advanced, I determined to walk 
there and collect plants along the road. It would Imvo beci\ 
very hard work had it not been for a well-beaten and straight 
patli made by the guana cos ; for these animals, like sheep>, 
always follow^ the same line. Wlicn we reached the hill 
found it the highest in the immediate neighbourhood, and 
the Avaters llow^cd to the sea in opposite diieotions. We 
obtained a wide view over the surrounding country : to tho 
north a swampy moorland extended j but to the south we 
had a scene of savage magnificence, well be com mg Tierra del 
Fuego. Tlierc was a degree of mysterious grandeur in 
mountain behind mountain, with the deep intervening 
valleys, aU covered by one thick, dusk}!" mass of forest. 
The atmosphere, likewise, in this climate, where gale suc' 
coeds gale, with rain, hail, and sleet, seems bhicker than 
(m) \ 7 



© The Complete Work of Charles Darwin Online 



TIEREA DEL EUEQO. 



S5S 

anywhere else. In the Strait of Magellan, looking due 
southward from Port Faraino, tlie distant ehaunels between 
the in on n tains appeared from their gloominess to lead beyond 
the coniines of this world, 

December The Bmgle got under way, and on the 

succeeding day, favoured to an uncommon degree by a. fine 
easterly bree^^e, we closed in with the Bamevelts, and run^ 
iiing past Cape Deceit with its stony peaks, about throe 
o^olock doubled tlic weather-beaten Capo Horn. The evening 
was calm s,nd bright, and we enjoyed a fine view of the 
surrounding isles. Cape Horn, however, demanded his 
tribute, and before night sent us a gale of wind direct! v in 
our teeth. We stood out to sea, and on the second day 
again made tho land, w^hen we saAv on our weather- bow this 
notorious promontory in its proper form — veiled in a mist, 
and its dim outline surrounded by a storm of wind and 
water. Great black clouds were rolling across the heavens, 
and squalls of rain with hail swept by us with such 
extreme violence that the captain determine<l to run into 
Wigwam Cove. This is a simg little harbour, not far from 
Cape ilom ; and here, at ChristmaS’Cve, we anchored in 
smooth water. The only thing which reminded us of the 
gale outside was every now and then a pull" from the 
mountains, which made the ship surge at lier anchors* 

December — Close by the cove a pointed hill, called 

Kater^s Peak, rises to the height of seventeen hundred feet 
The surromnling islands all consist of conical masses of 
greenstone, associated sometimes with less regular hills of 
baked and altered clay-slate. This part of Tierra del Fuego 
may bo considered as the extremity of the submerged chain 
of mountains already alluded to* The cove takes its name 
of “\^igwam'’ from some of the Fuegian habitations; but 
every bay iu the neigh bourhot^d might be so called with ec{ual 
propriety. The iithabitants, living chiefly upon shellfish, 
are obliged constantly to change their place of residence ; 
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but they return, at iritcrvals to the ^same spots^ aw is evident 
frou’i the piles of old shells^ ^diich inus^t often amount to 
many tons in weight. These heaps can be distinguished at 
a long distance by the bright green colour of certain plants 
which invariably grow on theim Among these may be 
eniiTu crated the wild celery and scurvy grass, two very 
serviceable plants, the use of whit^h has not been disco veied 
by the natives. 

The T’uegian wigwam resembles, in size and dimensions, a 
haycock. It merely consists of a few broken bmnehes stuck 
in tlio ground, and very imperfectly thatched on one side 
with a few tufts of grass and rushes. The whole cannot be 
the ’Work of an hour, and it is only used for a few days. At 
Goeree Roads J sa’w a place wdicre one of these naked men 
had slept, which absolutely offered no more cover than the 
form of a hare. The man ’^vas evidently living by himself, 
and York Minster said he was very bad man/’ and that 
probably ho had stolen something. On the west coast, 
ho’wever, the wigwams are rather better, foi' they are covered 
wdth seal-skins. Wo were detained here several days by 
the bad weatheiv The climate is certainly wretched : the 
sum7ner solstice was now j>ast, yet every day snow fell on 
the hills, and in the valleys there was rain accompained 
by sleet. The thermometer generally stood about 45^, but 
ill the night fell to SS° or 40", From the damp and 
boisterous state of the atmosphere, not cheered by a gleam 
of sunshine, one fancied the climate even worse than it 
really was. 

While going one day on shore near Wollaston Island w-e 
pulled alongside a canoe with six Ruegians. These were the 
most abject and miserable creatures I any’where beheld, O^r 
the east coast the natives, as we have seen, have guanaco 
cloaks, and on the west they possess seal-skins. Amongst 
these central tribes the men generally have an ottcr-skm, or 
some small scrap about as large as a pocket-handkerchief, 
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is barely suiilcicrit to cover tlieii^ backs as low down 
as llieir loins. It is laced across the breast by strings ^ and 
according as the wind blows it is shifted from side to side. 
Blit tliese Fuegians in the canoe were quite naked, and even 
one full-grown woman was absolutely so. It was raining 
heavily, and the t'lesh water, together with the spray, 
trickled down her body. In another harbour, not far dis- 
tant, a woiuan who was suckling a recently-born child came 
one day alongside the vessel and remained there out of mere 
curiosity, wliilst the sleet fell and thawed on her naked 
bosom and on the skin of her naked baby ! These poor 
wretches were stunted in their growth, their hideous faces 
bedaubed with white paint, their skins lllthy and greasy, 
their hair entangled, their voices discordant, and tlieir 
gestures violent Viewing such men, one can Jmrdly make 
oneself believe that they are fellow-creatures and inhabi- 
tants of the same world. It is a common subject of con- 
jecture what pleasure in life some of tlie lowei- animals can 
enjoy : how much more reasonably the same question may 
bo asked with respect to these barbarians 1 At niglit, five 
or six human beings, naked and scarcely protected from the 
wind and rain of this temj>estuous climate, sleep on the wet 
ground coiled up like animals. Whenever it is low water, 
winter or summer, night or day, they must rise to pick 
shell-fish from the rocks ^ and the woiiten either <^live to 
collect scamggs, or sit patiently in their canoes, and witli 
a baited hair-line, without any hook, jerk out little iish. If 
a seal is killed, or the floating carcass of a putrid whale 
discovered, it is a feast ; and such miserable food is assisted 
by a few tasteless berries and fungi. 

They often suffer from famine. T heard Mr. Low, a 
sealing-master intimately acquainted with the natives of this 
country, give a curious account of the state of a j>arty of one 
hundred and fifty natives f>n the Avest coast, who Averc Amry 
thin and in great distress. A succession of gales prevented 
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the worn on from getting shcll-fisli on the rooks, and they 
could not go out in their canoes to catch seal A small 
party of these men one morning set out, and the other 
Indians explained to him that they yroro going a four days 
joiiriiey for food. On their return, Low went to meet them, 
and he found them excessively tired, each man carrying a 
great square piece of putrid whale-hluhber with a bole in the 
middle, through wdiieh they put their heads, like the Gauchos 
do through their ponchos or cloaks. As soon as the blubber 
was Jiirought into a wigwam, an old man cut oh' tbiTi slices, 
and muttering over them, broiled them for a minute, and 
distributed them to the famished party, who during this 
time I ire served a profound silence. Mr. Low believes that 
whenever a whale is cast on shore the natives bury large 
pieces of it in the sand, as a resource in time of famine ; and 
a native boy whom ho had on board once found a stock 
thus buried. The different tribes when at war are cannibals. 
From the concurrent but quite independent evidence of the 
boy taken by Mr. Low, and of Jemmy Eutton, it is certainly 
true that when pressed in winter by hunger they kill and 
devour their old women before they kill their dogs. The boy 
being asked by Mr. Low vyhy they did this, answered, 
Doggies catch otters, old Tvoinen iio.^^ This boy described 
the manner in wdiich they arc killed by being hold over 
smoke and thus choked ; he imitated their screams as a joko, 
and described the parts of their bodies wdiich arc considered 
best td eat. Horrid as such a death by the liartds of their 
friends and relatives must be, the fears of the old women 
wTien hunger begins to press arc more painful to think of : 
we w^ere told tliat they then often run away into the 
mountains, but that they are jiursued l>j the men and 
brought back to the slaugliter-house at theii- ownr firesides ! 

Captain Fit^ Hoy could never ascertain that the Fnegians 
have any distinct belief in a future life. They sometimes 
bury their dead in caves, and sometimes in the mountain 
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forests Wo do not know wliiit ceremonies they perform, 
j'emmy Button, would not eat land-birds, because “eat 
dead men ; tliey are unwilling even to mention their dead, 
friends. We have no reason to believe that they perform 
any sort of roligious worship, though perhaps the muttering 
of the ohl man before he distributed the putrid blubber to 
his famished party may be of this natui-e. Each family 
or tribe has a wizard or eonjuriug doctor, whose office wc 
could never clearly ascertain* Jemmy believed in dreams, 
though not, as I liave said, in the devil. I do not think 
that our Euegians were much more superstitious than some 
of the sailors ; for an old quarter-master lirmly believed that 
the successive heavy gales w^hicli we encountered off Capo 
Horn were caused by our having the Euegians on board. 
The nearest appvroacli to a religious feeling which T heard of 
Tvas shown by York Minster, who, when Mr. By nee shot 
some very young ducklings as specimens, declared in the 
most solemn manner, “ Oh, Mr. Bynoe, much I’ain, snow, 
blow muoh*^’ TJiis was evidently a retributive punishment 
for w asting human food. In a wdld and excited manner he 
also related that his brother one day, >vhilst returning to 
pick up some dead birds which he had left on tlic (^ast, 
observed some feathfu^s blown by the win^L ll.is bT'othcr 
said (York imitating his manner), “What that'E^ and 
crawling onwards, he peeped over the cliff and saw “ wild 
man ” picking his birds ; lie cra’wled a little nearer, and then 
hurled down a great stone and killed him. York declared 
for a long time after w'ards storms raged, and much rain and 
snow fell. As far as we could make out, he seemed to 
consider the elements thomsolvcs as the avenging agents. 
Tt is evident in this case how naturally, in a race a little 
more advanced in culture, the elements would become' pCT- 
stmifit^d. What the bad wild men ” were lias always 
appeared to me most mysterious : from wdmt York said, 
when wm found the place, like the form of a hare, where 
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a single man liad slept the night hefore, 1 should have 
thought that they were thieves who had been driven from 
their tribes ; but other obscure spccche^^ made me doubt this. 

T have sometimes imagiried that the most probable explana- 
tion was that they were insane* 

The different tribes have no government or chief; yet 
” each is surrounded by other hostile tribes, speahing different 
dialects j and separated from each other only by a deserted 
border or neutral territory. The cause of their warfare 
appears to be the moans of subsistence. Their country is a 
- hrolien mass of wild roohs, lofty hills, and useless forests; 
and these are viewed through mists and endless storms. Tlie 
habitable land is reduced to the stones on the beach. In search 
of food they are compelled unceasingly to wander from spot 
to spot; and so steep is the coast that they can only move 
about in their wretched canoes. They cannot know^ the 
feeling of having a home, and still less that of ^loniestic af- 
fection ; for the husband is to the wife a brutal master to a 
laborious slave. Was a more hoiTid deed ovci perpetrated 
than that witnessed on the west coast by Byron, who saw a 
wTctchfid lu other pick up her bleeding dying infant-boy, 
wlioni her husband liad mercilessly dashed on the stones for 
dropping a basket of sea-eggs ! iiow little ean the higher 
powers of the mind be brought into play. What is there for 
imagination to picture, for reason to compare, for judgment 
to decide upon ? To knock a limpet from the rock does not 
require even ctiiining, that lowest power of the mind. Their 
skill in some respects may bo compared to the instinct of 
animals, for it is not improved by experience. The canoe, 
their most ingenious work, poor as it is, has remained tlic 
same, as wo know from Drake, for the last two hundred and 
Jjfty yeai-s. 

Whilst beholding these savages, one asks, Wlieiicc have 
they come ? What could have tempted, or what change 
compelled a tribe of men, to leave the fine regions of the 
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iiorthj to travel down the Cordillera or backbone of Amoricaj 
to invent and build canoes^ which arc not used by the tribes 
of Oliili, Peru 3 and Bra^i], mid then to enter on one of the 
most inhospitable countries Avit hill the limits of the globe'? 
Although such rc (lections iiiust at first seize on the mind, yet 
Avc may foci sure that they arc partly erroneous* There is 
no reason to belie a'c that the Puegians decrease in number j 
therefore Ave must suppose that they enjoy a sufficient share 
of Iiappiiiess, of Avhatevor kind it may be, to render life Avorth 
having. Mature, by making habit ormiipotent and its 
effects horeditary, has fitted the Piiagian to the climate and 
the productions of his miserable country. 

After having been detained six days in Wigwam Cove by 
very bad weather, we put to sea on the 30th of December. 
Captain Pitz Boy wished to get Avestward, to land York and 
Puegia in their own country. W hen 'at- sea Ave had a coii^ 
stant succession of gales, and the current w'as against us. 
We drifted to 57^ 23' south. On the 11th of J anuary 1833, 
by carrying a ]>ress of sail, AA^e fetched Avithin a few miles of 
the great rugged mountain of York Minster (so called by 
Captain Cook, and the origin of the name of the elder 
Fuegiaii), Avhen a violent squall compelled us to shorten sail 
and stand out to sea^ The surf was breaking fearfully on 
the coast, and the spray Avas canned over a clid’ estimated at 
tAA'O hundred feet in height. On the 12th the gale Avas very 
heaAy, and Ave did not knoAv exaclly where aa^o were : it Avas 
a mont unpleasant sound to hear constantly repeated, “Keep 
a good look-out to leeward.” On the Kith the storm raged 
Avith its full fury ; our horizon was narrowly limited by the 
sheets of spray borne by the A\dnd. The sea looked ominoi] s, 
like a dreary waving plain aauIIi patches of diifted snow; 
Avhilst the ship laboured heavily, tlie albatross glided Avilli its 
expanded Avings right up the Avind. At noon a ^great sea 
broke over us, and filled one of the Avhale-boats, wTiicli >vas 
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obliged to be instantly eut away. The poor Beetle trembled 
at the sliockj and foi- a few minutes would not obey her 
helm ; but sooiij like a good ship that slm was, she righted 
and came up to the wdnd again. Had another sea followed 
the first j our fate would have been decided soon and for ever. 
We had BOW been twenty-four days trying in vain to get 
westward ; the men were worn out w ith fatigue^ and they 
had not had for many nights or days a dry thing to i:>ut on. 
Captain Fitz 'Roj gave np the attempt to get westw^ard by 
the gutside coash In the evening we ran in behind False 
Cape Horn, and droj>ped our anchor in forty-seven fathoms, 
fire Hashing from the windlass as the chain rushed round it. 
How delightful was that still night, after having been so 
long involved in the din of the wairing elements ! 

January 15th, 1835.— The Beagh anchored in Ctoeree lioads. 
Captain Fih: iloy having resolved to setlilc the Fuegians, 
according to their wdslies, in Ponsonby Sound, four boats 
Avere equipped to earry them there through the Beagle 
CJhaiineL This channel, which Avas discovered by Captain 
Fit:^ Koy during the last voyage, is a most remarkable 
feature in the geography of this or indeed of ai^y other 
country. It may be compared to the valley of Loch Kess in 
Hcotlaiid, wdth its chain of lakes and friths. It is about one 
hundred and twenty miles long, with an average breadth, 
not subject to any very gi-eat Amriation, of about two miles ; 
and is throughout the greater part so perfeetly straight that 
the vi^Wj bounded on each side by a line of mountains, 
gradually becomes indistinct in the long distance* It crosses 
the southern part of Tierra del Fuego in an east and Avest 
line, and in the middle is joined at right angles on the south 
side by an irregular channel Avhich has been called Ponsonby 
Sound. This is the residence of Jemmy Button^s tribe and 
family. 

7Pif;;,,_Tliree whale-b(>ats and the yawl, Avith a party of 
tAAxnty- eight, started under the command of Captain Fitz 
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Roy, In the afternoon we entered the eafstem mouth of tho 
channel, and shortly afterwards found a snug little cove 
concealed by some surrounding islets. Here we pitched our 
tents and lighted our 11 res. Nothing could look more com- 
fortable than this scene. Tho glassy Tvater of the Jittle 
harbour, with the branches of the trees hanging over the 
rocky beachj the boats at anchor, the tents supported by the 
crossed oars, and tho smoke curling up the wooded valley, 
formed a picture of quiet retirement. ’£1\g next day (20tli) 
wo smoothly glided oh wards in our little fleet, and came to a 
more inhabited disti'ict. Few if any of these natives could 
ever Lave seen a white man ; certainly nothing could exceed 
their astonishment at the a]>parition of the four boats. Fires 
were lighted on every point (hence the name of Tierra del 
Fuego, 01' the land of lire), both to attract our attention and 
to spread far and wide the news. Some of the men ran for 
miles along the sliore, I shall never forget how wild and 
savage one group appeared. Suddenly four or live men came 
to the edge of an overhanging el ill’ ; they were absolutely 
naked, and their long hair streamed aijout their faces ; they 
held rugged staffs in their hands, aud, springing from the 
ground, they waved their ai-ms I'ound their heads, and sent 
forth the most hideous yells. 

At dinner-time we landed among a party of Fuegians, At 
lirst they were not inclined to be friendly, for until the cap- 
tain pulled ill ahead of the other boats they kept their 
slings in their hands. We soon, however, delighted them by 
trilling presents, such as tying red tape round their heads. 
They liked our biscuit j but one of the savages touched with 
his finger some of the meat preserved in tin eases which I 
was eating, and feeling it soft and cold, showed as much 
disgust at it as I should have done at putrid blubber. Jemmy 
was thoroughly ashamed of bis countrymeri, and declared his 
own tribe were quite different ; in which he was wofully inis- 
takeiL It was as easy to please as it was dilhcult to satisfy 
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these Siavages. Young and old, men and children, never 
ceased repeating the word “ Yaimnerscliooner/' which means 
“ Give me.” After ]jointiiig to almost ever/ ohject, one after 
the otlicr, even to the buttons on onr coats, and saying their 
favourite word in as nmiiy intonations as possible, they 
would then uso it in a neuter sense, aiid vacantly lepoat, 
Yammerschooner.” After yammerschoonenng for any 
article very eagerly, they would b}^ a simple artifice point to 
their young women, or little children, as much as to say, “ If 
yon will not give it me, surely you will to such as these* 

At night wc endeavoni’cd in vain to find an nninhalhted 
cove, and at last Avere obliged to bivouac not far from a 
party of natives. They w ere very inoffensive as long as they 
wore few in numbers, but in the morning (21st), being joined 
by others, they shov-ed symptoms of hostility, and we thought 
tliat we should Imve come to a shirmisl). An European 
lahfjurs untler great disadvantages wlten treating with sav- 
ages like those, who have not the least idea of the power of 
fire-arms.' In the very act of levelling his musket he appeal's 
to the savage far inferior to a man armed w-ith a bow and. 
airow, a spear, or even a sling* Nor is it easy to teach 
tliem our superiority except by stiikiiig a fatal blow. Like 
wdld beasts, they do not apjiear to compare numbei's; for 
eaeli individual, if attacked, instead of retiring, \vill endeav^ 
our to dash your brains out wdth a stone as certainly as a 
tigei' under similar circumstances \voukl tear you. Ca.ptain 
Fitz Itioy on one occasion being very anxious, from gooil 
reasons, to frighten away a small paidy, first flourished a cut- 
lass near them, at which they oidy laughed ; he then twice 
fired his pistol close to a native. The man botl\ times looke<l 
astoimded, and carefully but quickly rubbed bis head ; he 
then stared aw^hile, and gabbled to Ids companions, but lie 
never seemed to think of imnning away* We can haidly 
])tit ourselves in t he position of these savages and understand 
their actions, lu the case of this Fuegian the possibility of 
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such a sound as the report of a gun close to his ear could 
never have entered bis mind. He perhaps literally did not 
for a second know whether it was a sound or a blow, and 
therefore very naturally rubbed his head. In a similar 
manner j when a savage sees a mark struck by a bullet, it 
may be some time before he is able at all to understand how 
it is effected ; for the fact of a body being invisible from its 
velocity would perhaps be to him an idea totally inconceiv- 
able. Moreover, the extreme force of a bnlletj that pene- 
trates a hard substance without tearing it, may eonvdncc the 
savage that it has no force at all. — Certainly 1 believe that 
many savages of the lowest grade, such iis these of Tierra del 
Fuego, have seen objects struck, and even small animals killed, 
by the musket, without being in the least aware how deadly 
an instrument it is. 

2'2nd , — After having passed an unmolested night, in what 
would appear to be neutral territory between Jemmy's tribe 
and the people whom we saw yesterday, we sailed pleasantly 
along. T do not know any tiling w liich shows more clearly 
the hostile state of the different tribes than those wide 
border or neutral tracts. Although pJemmy Button well 
knew tlic force of our party, he was at first unwilling t<> 
land amidst the hostile tribe nearest to his own. He often 
told us how the savage Oens men, ‘‘when the leaf red,'' 
crossed the mountains from the eastern coast of Tieria del 
Fuego, and made inroads on the natives of this part of the 
country. It Avas most curious to watch him when thus 
talking, and see his eyes gleaming and his whole face assume 
a new and wild expression. As we proceeded along the 
Beagle Channel the scenery assumed a peculiar and very 
magnificent character; but the effect was much lessened from 
the lowness of the point of view in a boat, and from looking 
along the valley, and thus losing all the beauty of a succes- 
sion of iidgcs. The mountains tv ere here about three thou- 
sand feet high, and terminated in sharp and jagged points. 
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They ros0 in one uiibroken sweep from tlie water^s edge, aiul 
were covered to the lieiglit of fourteen or fifteen hundred 
feet by the dusky ■^coloured forest It was most cnrk>us to 
observe, as far as the eye could range, how le\'el and truly 
horizontal the line on the mountain side was at wliicli trees 
ceased to grow. It precisely resembled the high-water mark 
of drift-Tveed on a sea-beach* 

At niglit we slept close to the junction of Ponsoiiby Sound 
with the Beagle Chaimel. A small family of Fuegians, who 
Tvere living in tlm cove, W'erc quiet and in offensive, and soon 
"joined our party round a blazing fire. Wa were well clothed, 
and though sitting dose to the fire were far from too warm ; 
yet these naked savages, though further off, w-ere olxscrved, 
to our great surprise, to be streaming with perspiration at 
undergoing such a roasting* They seomed, however, very 
well pleased, and all joined in the chorus of the seamen’s 
songs ; but the manner in %vhich they were invariably a little 
behindhand was quite ludicrous. 

During the night the news had spread, and early hi the 
morning (23rd) a fresh party arrived, belonging to the 
Tekenika, or Jemmy's tribe, Several of them had run so 
hist that their noses Avere bleeding, and their mouths frothed 
from the rapidity %sdth wdiich they talked j and wdtb 
their naked bodies all bedaubed wdth black, "wliite,^ and red, 
they looked like so many demoniacs >vho had been lighting. 
■\Ve then proceeded (accompanied by twelve canoes, each 
holding four or five people) down Ponsonby fiouiid to the 
spot wdiera poor Jemmy expected to find his mi other and 

* This siihstance, when dry,, ig tol^rn-bly eompjicjt, and of little specific gravity. 
Professor Elirentierg lina examtined it: be stetos (Kdnig ATsad. der WUsaen : Berlin, 
Feb. lSi5) that it is comi>oscd of infusoHa, including fourteen polygastriea^aud four 
phytoltthariu. He says that they arc all inliabitfints of fresb water* Tldsy a beau- 
tiful ej£auiple of the results obtainable throngb Professor Ehrenberg’s mieroscopio 
teieatehes : for Jeiwiny Button told me that it fa alivayg collected at the bottoms of 
mountain brooks. It ig, moreover, a gtiildng ftict in the geographical diatribiitioTi 
of the iiifugoria, which are well known to have very wide ranges, that all the species 
in this substance, although brought from the extreme southern point of Tlerra del 
Fnego, are old, known foims. 



© The Complete Work of Charles Darwin Online 



270 



TTERRA DEL FUEGO 



T'olatives- lie Iiad already heard that his father was dead ; 
but as he had had a “ dream in his head to that effect, he 
did not seem to care much abtmt it, and repeatedly comforted 
himself with the very natural reflection, *OIe no help it'^ 
lie was not able H:o learn any particulars regarding his 
father’s death, as his relations would not speak about it- 

Jemmy was now in a district well known to him, and 
guided the boats to a quiet pretty cove named Woolly a, sur- 
rounded by islets, every one of which and every point had its 
proper native name. We found here a family of Jemmy's 
tribe, but not Ms relations. We made friends with them ; 
and ill the evening they sent a canoe to inform Jemmy's 
mother and brothers. The cove was bordered by some acres 
of good sloping land, not covered (as elsewhere) either by 
X>eat or by forest trees. Captain Fitz lioy origiiLally in- 
tended, as before stated, to have taken York Minster and 
Fuegia to their own tribe (m the w^est coast ; but as they 
expressed a. wish to remain here, and as the spot was singu- 
larly favourable, Captain Fita Hoy determined to settle here 
the whole party, including Matthews the missionary. Five 
days W'ere spent in building for them three large wigwams, 
in landing their goods, in digging two gardens, and sowing 
seeds. 

The next morning after our arrival (the 24th) the Fuegians 
began to pour in, and Jemmy’s mother and brothers arrived* 
J eminy recognized the stentorian voice of one of his brothers 
at a prodigious distance. The meeting was less interesting 
than that between a horse turned out into a field ’when ho 
joins an old companion* Tliero was no demonstration of affec- 
tion ; they simply stared for a short time at each other, and 
the mother immediately went to look after her canoe* We 
licard, however, through York that the motliei' had been in- 
consolable for the loss of Jemmy, and had searched every- 
where for him, thinking that ho might have been left after 
having been taken in the boat. TJie women took much 
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notice of and were very kind to Fuegia. Wo liad already 
perceived that J eminy liad almost forgotten his own language. 
I should think there was scarcely another human being with 
so small a stock of language, for his English was very im- 
perfeotv It was laughable, but almost pitiable, to hear him 
speak to his wild brother in Eiiglisii, and then ask him in 
Spanish, “ Ko sabe ? ” — whether he did not understand him. 

Everything went on peaceably during the three next days, 
whilst the gardens were digging and wigwams bmkling. 
We estimated the number of natives at about one hundred 
and twenty. The women worked hard, whilst the men 
lounged about all day long watching us. They asked for 
ovor3dhing they saw, and stole what they^ could. They were 
delighted at our daneing and singing, and were paiticularly 
interested at seeing us wash in a neighl3onring hrook ; they 
did not pay much attention to anything else, not even to our 
boats. Of all tho things which York saw during his absence 
from his country, nothing seems more to have astonished him 
than an ostrich near Maldonado. Flrcathlcss with astoriisli- 
ment, he came running to Mr. Bynoe, with whom he was out 
walking — “O Mr. Bynoe, oh, bird all same horse !^’ Much 
as our wlnte skins surprised the natives, by Mr. Low’s ac- 
count a negro cook to a sealing vessel ^clid so more efiectually ; 
and the poor fellow was so mobbed and shouted at that he 
would 11 over go on shore again. Everything went on so 
quietly that some of tho oflieers and myself took long w alks 
in the surrounding hills and woods. Siid^lenly, however, on 
the 27th every w'om an and child disappeared. M'e were all 
nneasy at this, as neither York nor Jemmy could make out 
tlie cause. It was thought by some that they had liecn 
frightened by our cleaning and firing off onr muskets on the 
previous evening ; by othei'S, that it was owing to offence 
taken by an old savage, who, ^vholl told to keep further off, 
had coolly spit in the sentiy's face, and had then, by gestures 
acted over a sleeping Fuegian, plainly show ed, as it w^as said, 
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that he should liho to cut up and cat our man* Captain 
Fitz Itoy, to avoid the chance of an encounter, which would 
have been fatal to so many of the Fuegians, thought it ad- 
visable for us to sleep at a cove a few miles distant Mat- 
thews, with Iiis usual quiet fortitude (rcrrLarhahle in a man 
apparently possessing little energy of character), detennined 
to stay with the Fuegians, who evinced no alarm for them- 
selves; and so we left them to pass their first awful night. 

On oui returt^ in the morning (28th) we were delighted to 
hnd all quiet, and the men employed in their canoes spearing 
lisli. Captain Fitz Roy determined to send the yawl and one 
whale-boat back to the ship, and to proceed with the two 
other boats, one under his own command (in which he nmst 
kindly allowed me to accompany him), and one under Mr. 
Hammond, to survey the western parts of the Beagle Chan- 
nel, and afterwards to return and visit the settlement. The 
day, to our astonishment, was overpoweringly hot, so that our 
skins wei'e -scorched. With this beautiful weather, the view 
in the middle of the Beagle Channel was very remarkable. 
Looking towards either hand, no object intercepted the 
vanishing points of this long canal between the mouiitaiiLS. 
The circumstance of its being an an7:i of the sea rendered 
very evident by several huge whales * spouting in dilFerent 
directions. On one occasioi^ T saw two of these nionstei'S, 
probably male and female, slowly swimming oi\e after the 
other within less than a stene^s - thro w of the shore, over 
which the beech tree extended its brai^chcs* 

We sailed on till it was dark, and then pitched our tents 
in a quiet creek. The greatest luxury was to find for our 
beds a beach of pebbles, for they were dry and yielded to the 
body. Peaty soil is damp ; rock is uneven and hard j sand 
gets into one^s meat when cooked and eaten boat-fashion; but 

* One ciav, off the eiiat coast of Tien^a del Fnogo. ‘wo £yiw a j^nind siffht in several 
spermttiieti whales jumping upright quite; mit of the water, with the exception ot 
their tall-ilns* A.a thej" down sidewa.j'S they splashed tho water high up, and 
the sound revorberELted like a distant broadside). 
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Avlien lying in our Llanket^bagSj on a good bed of sinootli 
pebbles^ we pas^sed mont comfortable nights. 

Tt w^as my watcli till one o'clock. There is soinetl^ing 
very solemn in these scenes. At no time docs the conscious^ 
ness in what a remote corner of the world ytm are then 
standing come so strongly before tho mind. Everything 
tends to this effect ; the stillness of tlie night is interrupted 
only by the heavy breathing of the seamen beneath the tents, 
and sometimes by the cry of a night-bird. The ot;casional 
barking of a dog, hoard in the distancej reminds one that it 
"1s the land of the savage* 

Jamiarp 29 th . — Eaidy in the morning we arrived at the 
point where the Eeagle Channel divides into two aims ] and 
we entered the noid^hern one. The scenery here hecomes 
even grander than before. The lofty mountains on tlie nortli 
side compose the granitic axis or backbone of the country, 
and boldly rise to a height of between three and foui’ thou- 
sand feet, with one peak above six thousand feet. They are 
covered bv a wide mantle of perpetual snow, and iiiLmerous 
cascades pour their waters through the woods into tlic 
nari'ow channel below-. In many parts magnificent glaciers 
extend fi’Oin the mountain side to the w aterk edge. It is 
scarcely possible to imagine any thing more bcantiful tlian tho 
beryl-like V^luc of these glaciers, and especially as contrasted 
with tlie dead white of tho upper expanse of snow. The 
fragments w^hich bad fallen from the glacier into the water 
were floating away, and tbe channel with its icebergs pre- 
sented, for the space of a mile, a miniature likencxss of the 
Polar Sea. The boats being hauled on shore at our dinner- 
hour, w^e w^ere admlrhig from tlie distance of half a mile a 
perpendicular cliff of ice, and w^ere wishing that some more 
fragments would fall. At last down came a mass with a 
ix)a7’ing noise, and immediately wo saw the smooth outline of 
a wave travelling towards us* The men ran down as quickly 
as they could to the boats; for the chance of their being 
(iw) 18 
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daslica to pieces ovidout. One of tho seamen just caught 
hold of the bows ns the cuvluig breaker reached it. He was 
knocked over and over, but not hurt ; and the boats, though 
thrice lifted on high and let fall again, received no damage, 
Tliis svas most fortunate for us, for we wore a hundred miles 
distant from the ship, and we should have been left ftuthout 
provisions or fire-arms. I had previously observed that some 
large fragments of rook on the beaeh had been lately dis- 
placed ; but until seeing this wave I did not understand the 
cause. One side of the creek was formed by a spur of mica- 
slate, the head by a cliff of ice about forty feet high, and 
tho other side hy a promontory fifty feet high, built up of 
huge rounded fragments of granite and mica-slate, out of 
which old trees were growing. This promontory was evi- 
dently a moraine, heaped up at a period when the glacier liad 
greater dimeiisiioiis* 

When we reached the western mouth of this northern 
brancli of the Beagle Channel, we sailed amongst many un- 
known desolate islands, and the weather was wretchedly bad. 
We met with no natives. The coast was almost everywhere 
so steep that we had .several times to pull many miles before 
we could jjnd space enough to pitch our two tents. One 
night we .slept on large round boulders, with putrefying sea- 
weed between them ; and wdien the tide rose wo had to get 
up and move our blanket-hags. The farthest point westivard 
which w-e reached was Stewart Island, a distance of about 
one hundred and fifty miles from our shiji. We returned 
into the Beagle Channel hy the southern arm, and thence 
proceeded, with no adventure, back to Ponsonby SoumL 

February 6 th.— arrived at Woolly a, Matthews gave 
so had a,n account of the conduct of tho Puegians that Cap- 
tain Fits Roy determined to take him back to the Beagk ; 
and ultimatelV he was left at hiew Zealand, where his brother 
was a missionary. From the time of our having a regular 
sy.stem of plunder comm one od. Fresh parties of the natives 
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]fcpt ^l.rHv^ng, York iiiul Jenimj lost many things, and 
M<atthews almost o very thing which had not been eoncealed 
under grouTnl Every article seemed to have been torn np 
and divided by the natives, Matthews deseiil>ed the wat-di 
he was obliged always to keep as most harassing; night and 
day ho was surrounded by the natives, who tried to tiro him 
out by making an incessant noise close to liis head One day 
an old man, whom Matthews asked to leave his wigwam, 
immediately returned with a large stone in his hand ; an- 
other day a whole pai-ty eanie armed with stones and stakes, 
and some of the younger men and Jemmy's hi^othcr were 
crying : Matthews met them with pi‘esents. Anotlier party 
showe{i by signs that they wished to strip him naked and 
pluck all the hairs out of his face and body. I think we 
arrived just in time to save his life, Jem my Is relatives had 
been so vain and foolish that they had showed to strangers 
their plunder and their manner of obtaining it. It was quite 
melancholy , leaving the three Fnegiaus with their s^.%"ngo 
countrymen, hut it was a great comfort that tliey had no 
]>crsoiial fears, York, being a powerful, resolute man, was 
pretty sure to get on well, together with his wdfo Fuegia, 
Poor i^^inniy looked rather disconsolate, a.nd would then, I 
liave little doubt, have been glad to have returned whh us* 
liis own brother had stolen many things from him; and as 
he remarked, “What fashion call that?'^ He ah used his 
c{>imtiymon — “All bad men, no sabe [know] nothing,'' and, 
though 1 never liear^l him swear before, “damned foo1s/^ 
Our three Fnegiaus, though they had been only threo years 
with civilized men, would, T am sure, have been glad to havo 
retained thoir new habits; but this was obviously impossible. 
I fear it is more than doubtful whether their v^isit will have 
been of any use to them. 

In tlie evening, with Matthew s on Itoard, we made sail back 
to the ship,, not by the Beagle Channel, but by the southern 
coast, Tim boats were heavily laden and the sea. rough, and 
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hfid a claiigerouH pasE^age. Tlj the evening of the 7th we 
were on hoard the Be<vjh, after an absenee of twenty days, 
during wdheh time we had gone three hundred railcs in the 
open boats. On the 11th Captain Hoy paid a visit bj 
himself to tfie Ifucgians and found tliein going on well^ and 
that they had lost voy few more things. 

On the last day of February in the succeeding year (18:34) 
the Beagle anchored in a beautiful little cove at tlie eastern 
entrance of the Feaglc Channel. Captain b itz Hoy deter- 
mined on the bold, and as it proved successful, attempt to 
beat against the westerly winds by the same route which we 
had followed in the boats to the settlement at Woollya, We 
di<l not sec many natives until we wmre near Ponsonby 
Sound, w'here we were foLlow^ed by ten or twelve canoes. Ihe 
natives did. not at all uii<.lerstand the reason of <>ur tachiog, 
and, instead of meeting us at each tack, vainly strove^ to 
follow ns in our zigzag course. T w'as amused at finding 
wdmt a dihercnce the circumstance of being quite superior in 
force made in the interest of beholding these savages. Wliile 
in the boats, 1 got to hate the very sound of their voices, so 
much trouble did they give us. The iirst and last ^yon] Avas 
' " Ya m m or schoon er. ” Wh en , entering some qu iet littl e co v e, 
^vo have looked round and thought to pass a <iuiet night, the 
odious word “ Yainmoi’schooner has shrilly sounded from 
some gloomy nook, and. then the little signal -smoke has 
curled up to spread the news far and wide. On leaving some 
place we have said to each other, Thank Heaven, we have 
at last fairly left these wretches ! ” when one inore faint 
halloo from an albpowmrful voice, heard at a prodigious dis- 
tance, would reach oiir ears, and clearly could w-e distmguisii 
Yammorschooner/^ But now the more Fuegians the 
merrier: and vei‘v merry work it was — both parties laughing, 
wondering, gaping at each other ; we pitying them for giving 
us good fish and crabs for rags, etc., they grasping at the chance 
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of finding people so foolish, as to exeliaiige sucli splendid 
ornaments for a good supper. It was most amusing to see 
tlm undisguised smile of satisfaction with wliicli one young 
woman j with, her face painted black, tied several bits of 
scarlet cloth round her head with rushes. Her husband, who 
enjoyed the very universal privilege in this country of pos- 
sessing two wives j evidently became jealous of all the atten- 
tion paid to his young wife, and, after a consultation with 
his naked beauties, was paddled away by them. 

Sgme of the huegians plainly showed that they had a fair 
notion of barter. 1 gave one man a large nail (a most valu- 
able present) without making any signs for a return ; but be 
immediately picked out two fish, and handed them up on the 
point of his spear. If any present was designed for one 
canoe, and it fell near another, it was invariably given to 
the right owner* The Fuegian boy wdiom Mr. Low had on 
hoard showed, by going into the most violent passion, that 
he quite nnder stood the reproach of being called a liar, which 
in truth he was. We were this time, as on all former occa- 
sions, much surprisod at the little notice, or rather none wdiat- 
ever, wdiich %vas taken of many tilings the use of which must 
have^eii evident to the natives. Simple circiunstancos — 
such as the beauty of scarlet cloth or blue beads, the absence 
of women, our care in washing ourselves — ^exdtcd their ad- 
miration fai" more than any grand or complicated object, such 
as our ship. Eougaiiivillc lias well remarked concerning 
these people, that they treat the “ chcLdkcuvres de F Industrie 
liumaine, commo ils ti^aitont Ics loix de la nature et ses 
plienomeiies. 

On the bth of March we anchored in the cove at Woollya, 
but ^vc saw not a soul there. We were alarmed at this, for 
the natives in Ponsonby Sound showed by gestures that there 
had iicon fighting ; and w^c afterwards heard that the dreaded 
Oens men had made a descent Soon a. canoe, with a little 
flag flying, w as seen approaching, wdlli one of the men in it 
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wa^shing the paint oil’ Ills face* Thi^ man was pO()r J emmy^ 
now a thiiij haggard iiavage^ with long disordered hair, and 
naked, except a. hit of a blanket round his waist. We did 
not recognize him till ho was close to us ; for ho was ashamed 
of liimsolf, and turned hie back to the shij), \¥e had loft 
him plump, fat, clean, and ^yell dressed; — T never sliw so 
complete and grievous a change. As soon, however, as he 
was clothed, and the first flmry was over, things wore a 
good appearance. Ho dinod with Captain Fitz Roy, arid ate 
his diimer as tidily as fomierly. lie told us lie had ^Hoo 
much ” (meaning enough) to eat, that he w as not cold, that 
his relations were very good people, and that he did Tiot wish 
to go back to England. In the evening we found out the 
cause of this great change in Jemmy's feelings, in the ai rival 
of his young and nice-looking wife. Witli his usual good 
feeling, he brought two beautiful otter-skins for two of his 
best friends, and some s[>ear-heads and arrow^s made with his 
own hands for the captain. He said he had built a canoe 
for himself, and he boasted tliat he could talk a little of Ins 
own language ! But it is a most singular fact that he ap“ 
pears to have taught all his tribe some English an old man 
spontaneously announced ^Memmy Button^s wife.'' Jemmy 
liad lost all liis property. He told us that York Minster 
had built a large canoe, and with his wife Fiiegia^ had 
several months since gone to his own country, and had taken 
farewell by an act of co?isummate villainy : lie persuaded 
Jemmy and his mother to come with him, and then on the 
way deserted them by night, stealing every article of their 
property. 

Jemmy went to sleep on shore, and in the morning re- 

* Oiiptniii Sulivaji, who, biuce his voystge in the Bm}k-y has been employed on tho 
survey of the ralklau4i Islands, heard from a sealcir in (1S42?) that when in the 
western part of the Strait of Ma^ella,u he wa^ astonished by a native wnmau coming 
on board who could talk some English. W-itbout doubt this wns Fuegia Uasket. 
She lived (I feii,r the term probably bears a double iiittipretatioii) some days on 
board. 
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turned j and remained on board till tke ship got under way, 
^'liich frightened bia wife, who contimiod erying violently 
till he got into hi^ eanoe, lie returned loaded with valuable 
property. Every soul on board was heartily sorry to shake 
hands w ith him for the last time. 1 do not now doubt that 
he will bo as happy as, pcrhai>s happier than, if he had never 
left his own country. Every one must sincerely hope that 
Captain Eitz Key's noble hope may be fulfilled -of bcii^g re^ 
warded for the many generous sacrifices wdiicli ho made for 
these Fuegians, by some shipwrecked sailor being protected 
by the descendants of Jemmy Button and liis tribe ! When 
Jemmy reached the shore he lighted a sigiial-tiTe, and the 
smoke curled up, bidding us a last and long farewell, as the 
ship stood on l^er course into the o]Jon sea. 

The perfect equality among the individuals composing the 
Euegian tribes must for a long time retard their eivilization. 
As w^o see those animals whose instinct compels them to live 
in society and obey a chief are most capable of improvement, 
so is it with the races of mankind. Whether wo look at it 
as a cause or a consequence, the more civilized always have 
the n^st artificial governments. For instance, the inhabi- 
tants^ Otaheito, who, when first discovered, w-erc governed 
by hereditary kings, had arrived at a far liigher grade than 
another branch of the same people, tlie New Zealanders, 
who, although benefited by being compelled to turn their 
attention to agriculture, were republicans in the most ab- 
solute sense. In Tier r a del Fuego, until some chief shall 
arise with pOAver sufficient to secui^e any acquired adA^antage, 
such as the domesticated animals, it seems scarcely possible 
that the political state of the country can be improA^ed. At 
present eA^en. a piece of cloth given to ono is torn into shreds 
and distributed, and no one individual becomes richer than 
another. On the other hand, it is difilcult to nmler stand 
how a cijicf can arise till there is pro]>eriy of some sort by 
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which he might mainifest hi^ superioiity and increase his 
power* 

1 believe, in this extreme part of Sonth America^ man 
exists in a lower state of improvement than in any other 
part of the world. The South Sea Islanders of the two 
races inhabiting the Pacific are cemparatively civilized* 
The Eskimo, in his subterranean Imt, enjoys some of the 
comforts of life, and in his canoe, when fully etiulpped, 
manifests nincH skill* Some of the tribes of Southern Atiica, 
prowling about in search of roots, and living concealed on 
the wild and arid plains, are sulllciently wretched. The 
Australian, in the simplicity of the arts of life, comes nearest 
the Euegian , he can, however, boast of his boomerang, his 
spear and throwing-stick, his mcthotl of climbing trees, of 
tracking animaLs, and of hunting* Although the Australian 
may he superior in acquiremenhs, it by no means follows that 
he is likewise superior in mental capacity ; indeed, from what 
T saw of the Fuegians when on board, and from what 1 have 
read of the Australians, I should think the case was exactly 
the reverse* 
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* 

Magellan — Part Phmine — Ascent of Mo-unt Tarn— Forests — EdihU 
fungus — Xoologg— Great sea-iueed — Leave Tima del Fticgo — Clinmte — 
Fruit-t7*ees and produeliom of the southein^ e-oasts — Height of snow-line 
on tJi-e Cordillera — Descent of glaeie-rs to the sea — Icebergs for^msd - 
Transportal of hoidders— Climate and prod-uctions of the Antarctic 
isloAids — Preservation of froxen 'carcasses — Pecapitulation. 

Ijt the end of May 1834 entered for the second time the 
eaBtern ruoutL of tJic Strait of Magellan. The country on 
hoth sides of this part of the strait consists of nearly level 
plain Sj like those of Patagonisu Capo Negro^ a little within 
the second Karrows, may be considered as the point \vherc 
the land begins to assume the marked features of Tierra del 
Fuego.%On the east coast, south of the strait, broken park- 
like scenery in a like manner connects these two countries, 
wliich ai‘e opposed to each other in almost every fe^aturc. Tt 
is truly surprising to find in a space of twenty miles such a 
change in the landscape* If we take a nathcr greater dis- 
tance, as between, Fort Famine and Gregoiy Bay — that is 
about sixty miles — the difference is still more wonderful At 
the former place we have rounded mountains concealed by 
impen ions forests, wiiicli are drenched av ith the rain brought 
by an endless succession of gales ; while at Cape Gregory 
there is a clear and bright blue sky over the dry and sterile 
plains* The atmospheric currents,^ although rapid, turbu- 

* The &DiU.li-vrcaterly htmzos are i^eneriilly very dry* .Januiii^ being at 

anchor under C-Etpc Gregory; a very Lard gale from west by south, clear shy with 
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lent, ^nd uiiconiinerl by any apparent limits, yet seem to 
follow, like a river in its l>ed, a regularly determined eoiii’se. 

During cur previous visit (in Jammiw) we had an inter- 
view fit (vaj>e (tregory with the famous so-called gigantic 
Patagonians, who gave us a cordial reception. Tlieir height 
u|>pears greater than it really is, from their large guaoaeo 
mantles, their long flowing hair, and general figure. On an 
average their height is about six feet, with some men taller 
and only a few shorter. And the women are also tall. Alto- 
gether they are cert.a.mly the tallesj; race wdiieh we anywhere 
saW', In features tliey strikingly resemble the more northern 
Indians whom .1 saw with Rosas, but they have a wdlder and 
more formidable appearance; their faces ^vere much painted 
with red and black, aiid one man was ringed and dotted with 
white like a Fuegian. Captain Fitz Roy offered to take any 
three of them on l>oaT{l, and all seemed dctermineci to be of 
tlio throe. It was lorig before we could clear the boat. At 
last we got on board with our three giaiits, wdio dined with 
the captain, and behaved quite like gentlemen, helping them- 
selves witli knives, forks, and spoons : nothing wuis so much 
relished as sugar. This tidbe has had so mucli communica- 
tion wdth sealers and whalers that most of the men can speak 
a little English and Spanish; and they are half eivihi^cd, and 
proper tionfi.l ly dem oraHzed. 

The next morning a large party w ent on shore to barter 
for skins and ostrich-feathers. Fire-arms being refused, to- 
bacco was in gi'eatest request, fai‘ more so than axes or tools. 
The whole population of the told os, men, women, and chil- 
dren, W'cre arranged on a bank. It wa^ an amusing scene, 
and it %vas impossible not to like the so-called giants, they 
w'ei'e so thoroughly good-humoured and un.su spec ting. They 

fow timmll ; tcmp&rature 57°, dew-point 30°, -diflf(jrcTi™ ■21'^. On JaiiUfti'y at 
i^ort St. Jiiliii-n i in the morning light win da with mueL rain, followed by iL very 
licavj" SQiiEilL with ruin, settled into heavy gale with largo cnmnli, — cleared up, 
blowing very strong from south- south-west- Tciiapcratiire 00°, dew-point 42", — 
diil'erencjR IS"". 
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asked us to come a^alvt. Tliey seem to like to have Euro- 
peans to live with them ; and old Maria, an important woman 
in the tribe, once begged Mr. Low to leave any one of his 
sailors with them. They spend the greater part of the year 
here, but in snmmor they hunt along the foot of the Cordil- 
lera ; sometimes they travel as far as the Eio hiegro, sevcip 
hundred and £fty miles to the north. They arc well stocked 
with horses, each man having, aeeording to Mr. Low, six o}' 
seven, and all the women, and even childieii, their one own 
liorse. In the time of 8armionto (1580) these Indians liad 
bows and arrows, now long since disused \ they then also 
possessed some horses. This is a very curious fact, showing 
the extraordinarily i-apid multiplication of horses in South 
America. The horse was first landed at Buenos Ayres in 
1537, and the colony being then for a time deserted, the 
horse ran wikl.^ In 1580, orily forty -three years afterwards, 
wc hear of them at the Strait of Magellan ! Mr. Low im 
forms me that a neighbouring trilre of foot-lndiaiis is now 
changing into horse-Indians — the tribo ab Gregory Bay giv- 
ing them their worn-out horses, and sending in winter a few 
of their best skilled ]ncn to hunt for them. 

— I^\^e anchored in the fine bay of Bort h amine. 
It w^as now the begiiming of w inter, and I never saw a more 
cheerless prospect : the dusky w-^oods, picbahl with snow, 
could be only seen indistinctly through a drizzling hazy 
atmosphere. We were, however, lucky in getting two fine 
days. On one of these. Mount Bar mien to, a distant moim- 
tain six thousand eight hundred feet high, presented a verj^ 
noble spectacle. I xms frequently surprised, in the scenery 
of Tierra del Fuego, at the little apparent elevation of moun- 
tains really lofty. I susj>oct it is owdng to a cause wdiich 
■would not at first he imagined — namely, that the w'hole mass, 
from the summit to the %vaterk edge, is generally in full vie^v. 
I remembor having seen, a mountain, first fi’om the Beagle 

- ' “ NE*tui\ der SaeUijethitre von l'ttragULty.“ S, 
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Ciiaiinel, where the whole swoop from the summit to the 
base wa.s fiiH in vie^v, arifl then from PoiiaenbY Sound across 
several successive ridges ; and it was curious to observe in 
the latter casOj as each fresh I'idgc afforded fresh means of 
judging of the distance, how the inouT^tain rose in height. 

Before I'eaching Port Pamiue, two men were seen running 
along the shore and hailing the ship. A boat was sent for 
them. They turned dut to ho t^vo sailers who had run away 
from asealiT’f.g vessel, and had joined the Patagonians. These 
Indians had treated them with their usual disinteroxsted hospi- 
tality. Tliey had parted company through acciflentj and were 
then proceeding to l*ort Famine in ht^pes of finding some 
ship. I daresay they were worthless vagabonds, but 1 never 
saw more inisGrahle-lookLng ones. They Imd been living for 
some days on mussel-shells and berries, and their tattered 
clothes had been burnt by sleeping so near tlieir fires. Tliey 
had been exposed night and day, without any shelter, to the 
late incessant gales, with rain, sleet, and snow; and yet they 
were In good health. 

During our stay at Pert Famine the Fuegians twnce came 
arid plagued us. As there were many instruments, clothes, 
and men on shore, it was thought necessary to fiighten them 
away. The first time, a few great guns were fired when they 
Avere far distant. It was most ludicrous to watch through a 
glass the Indians, as often as the shot struck the water, take 
up stones, and as a bold defiance throw them towards the 
ship, though al>{>ut a mile and a half distant ! A. boat was 
then sent, with orders to fire a few musket shots wide of 
them. The Fuegians hid thoniselves behind the trees, and 
for every discharge of the muskets they fired their arrows; 
all, how^ever, fell short of the boat, and the oiiicer as he 
pointed at tliem laughed. This made the Fuegians frantic 
with passion, and they^ shook their mantles in vain rage. 
At last, seeing the balls cut and strike the trees, they ran 
away, and we were left In peace and (juietness. During tl>c 
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lormer voyage the Fuegians were here very troublesome, and 
to frighten them a rocket was fired at night over their wig- 
wains. It answered effectual] y, and one of the officers told 
me tlmt the clamour first raised, and the barking of the dogs, 
were quite ludiorons in contrast with the profound silence 
Avhich in a minute or two afterwards prevailed. The next 
morning not a single Fuegian was in the neighhouihoed. 

When the Beagle w^as here in the month of February , J 
started one mi>rniiig at four o ’chick to ascend Mount Tarn, 
which is tw o thousand six hundred feet high, and is the most 
‘^^evated point in this immediate district. We went in a boat 
to the foot of the mountain (hut unluckily uot to the best 
part), and then began our ascent. The forest commences at 
the line of Iiigh-water mark, and during the iirst twm houis 
T gave over all hopes of reaching the summit, foo thick was 
the w ood that it was necessary to have constant recourse to 
the compass'; for every landmark, though in a mountainous 
country, was completely shut out. In the deep ravines the 
death like scene of desolation exceeded all description. Out^ 
side it was blowdng a gale, but in these hollow-s not even a 
breath of wind stirred the leaves of the tallest trees. 8o 
gloom y^^old, and wet w'as every part tliat uot even the 
fungi, losses, or ferns could flourish. In the valleys it wa.s 
scarcely possible to crawl along, they were so completely 
barricaded by great moulderiiig truiiks whieli had fallen 
down in, every direction. When passing over these natural 
bridges, one's course was often arrested by sinking knee-deep 
into the rotten w^ood. At other times, when attempting to 
lean against a firm tree, ona w^as startled by finding a mass 
of decayed matter, ready to fall at the slightest touch. We 
at last found ouiselvcs among the stunted trees, and then 
soon reached the bare lidgo wdiich conducted, us to the sum- 
mit. Here w as a view' characteristic of Tierrva del Fuego— 
irregular chains of hills, mottled with patches of snow, deep 
yellowdsh-grecn valleys, and arms of the sea iiitersectiiig the 
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land in many directions^ Tlie strong wind was piercingly 
coldj and tho atniospliere rather hazy, so that we did not 
stay long on the top of the nionntain. Our descent was not 
quite so lal:>orious as onr ascentj for the weight of the body 
forced a passage, and all the slips and falls irere in the right 
<iirection. 

T have already mentioned the sombre and dull ehameter of 
the evergreen forests,* in wdiicli two or three species of trees 
grow, to the exclusion of all others. Above the forest land 
tliere are many dwarf aJpine plants, which all spring from 
the mass of peat and help to ctanpose it. Tliese plants are 
very remarkable from their close alliance wdth the species 
growing on the inouiitaiiis of Europe, though so many thou- 
sand miles distant. The central part of Tierra del Fuego, 
where the clay-slate formation occurs, is most favourable to 
the growth of trees ; on the outer coast the poorer granitic 
soil, and a situation more exposed to the violent wdnds, do 
T)ot allow of their attaining any gi"eat size. ISfear Port 
Famine I have seen more largo trees than anywdiere else. 
J measured a winter^s-bark which wTts four feet six inches in 
giit.h, an.d severo..! of the beech were as much as thiiteen feet, 
(kiptain King also mentions a beech which was seven feet m 
diameter seventeen feet above the rt?ots. 

There is one vegetable production, deserving notice from its 
importance as an article of food to the Fnegiaiis. it is a 
globular, biight-yelloTv fungus, which grows in vast numbers 
on the beech trees. When young it is elastic and turgid, 
with a smooth surface ; but when mature it shrinks, becomes 
tougher, and has its entire surface deeply pitted or honey- 

’ Capt,ain Fin: Kay informs me that in April (onr October) the leavoi? of those 
trees which gfrow iitiiit the base of tho moimt^iina oolourj Imt not those im 

tlie more elevate ri i>arta. I remember having read some observatlona showing that 
in England the leaves fall earlier in a warm and fine antamn than in a late and cold 
one. The change in tho colour being here retarded in the mcjre elevated^ and there- 
fore colder altiiations, must be owing to the aame ^^euetal law of vegetation, h'hc 
trees of Tierra del Ihiego during no part of tlie year entirely shed their loaves. 
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coiiibcrl. Tliia fungus belongs to a now and curious genus.^ 

I found a second species on aiioUicr s]>ecies of beecli in 
Cliili ; and Dr. liool^er informs me tliat just lately a third 
s]>ecies has been discovered on a tliird species of beech 
in Yan Diemen's Laud, llow singular is tins rclatioiishiji 
between parasitical fungi and the trees on which they 
gi'ow in distant parts of the world! In Tierra del Fuego 
the fungus in its tough and mature state is collected in 
large quantities by the women and children, and is eaten 
uncooked* It has a rnueilaginouSj slightly sweet taste, 
"with a faint smell like that of a miislntjom. With the 
exception of a few bendes, chiefly of a dwarf arbutus, 
tlie natives cat no %'egctahle food besides this fungus. Tn 
New Zeakand, before the introduction of the potato, the 
roots of the feni were largely cons uni cd ■ at the present 
time, T believe, Tierra del Fuego is the only country in the 
world where a cryptogam ic plant affords a staple article of 
food. 

The lioology of Tierra del Fuego, as miglit have been 
expected from the nature of its climate and vegetation, is 
veiy poor. Of mammalia, besides whales and seals, there is 
one kind of mouse {liekhrodon cMn^Mllotde.d)y two true 

mice, a eteiiomys allied to oi‘ identical with the tueutuco, two 
foxes Al€i:g^MoMiciis and C* d a sea-otter, the 

tj"uanaco and a deer* ^lost of these animals inhabit only the 
did or eastern parts of the country j and the deer has ne^ cr 
been sedn south of the Strait of Wagelhuu Observing the 
gCTioral cenrespondence of the cliffs of soft sandstone, mud, 
and shingle, on the opposite sides of the strait, and on some 
intoin-eniiig islands, one is strongly tempted to believe that 
the land was once joined, and thus allowed animals so delicate 
and helpless as the tueutuco and reithrodon to pass over: 

^ Deaerihod from my specltncnsj and not^^s by tlie Itev. .T. M. Uerkcley, hi the 
LiTinffian Traii! 5 acti(>ii 3 ’(vtil. xix., p. 37), undef the namo of Cyitana T^arwinii: the 
CMliau speoies la the 0. This genus is allied to Bnl^ELTia. 
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Lilt! corr0spondcnt‘0 of the cliUk is far fi'Oiii proving any 
juiietioTi; Leca,use such olifTs general are formed by the 
iiLterseotion of sloping deposits, whidp before the elevation 
of the land, had betm aecurnulated near the then existing 
shores. It is, however, a remarkable coincidence that in the 
two large islands cut off by the Heagle Cliannel from the rest 
of Tierra del I uegO, one has cliffs comi>osed of matter that 
may be called stratified alluvium, which front similar ones 
on the opposite side of the channel, while the other is ox- 
clusively bordered by old crystalline rocks. Tu the former, 
called JS’avaidn Island, both foxes and guanaeos occur ; but 
iu tlie latter, Hoste Island, altliough similar in every respect, 
and only separated by a channel a little more than half a 
mile wide, I have the word of Jemmy Button for saying 
that neither of these animals is fountL 

The gloomy woods are inhabited by fW birds. Occasionally 
the plaintive note of a white-tufted tyrant-llycatcher {Afyiohius 
albke. 2 >s) may be heard, concealed near the summit of the 
most lofty trees ; and more rarely the loud strange cry of a 
black woodpecker, with a fine scarlet crest on its head. A 
little, dusky-coloured wren (ScyUilojniB AfagellcfinicuA) hops in 
a skulldng manner among the entangled mass of the fallen 
and decaying trunks. But the creeper {Oxip^rue hipinierl) is 
the commonest bird in the country* Throughout the beech 
forests, high up and low-down, in the most gloomy, wet, and 
impenetrable ravines, it may be met with. This little bird 
no doubt appears more numerous than it really is, from its 
habit of following with seeming cmiosity any person wlio 
enters these silent woods. Continually utteiing a liarsli 
twitter, it flutters from tree to tree, withui a few feet of the 
intruders face. It is far from Avishing for the modest con- 
coalment of the true creeper (Oerthm famiMarh) ; nor does 
it, like that bird, run up the trunks of trees, but industri- 
ously, after the manner of a willow-wren, hops about, and 
searclies for insects on every twig and branch. In the more 
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open parts three or four species of hnches, a thrush, a 
starling (or Icterus), two opetiorhynchi, and several hawks 
and. owls occur* 

,The ahxseiLce of any species whatever in the whole class of 
reptiles is a marked feature in the iioology of this country, as 
well as in that of the Falkland Islands. 1 do not ground tliis 
statement merely on my own observatioTi, hut I heard it from 
the Spanish inhabitants of the latter place, and from Jemmy 
Button wuth reg^ard to Tierra del Fuego* On the hanks of 
the Santa Cruz, in 5 O'" south, I saw a frog; and it is not im- 
probable that these animals, as well as lizards, may ho found 
as far south as the Strait of Magellan, where the country 
retains the character of Patagonia ; hut within the damp and 
cold limit of Tierra del Fuego not one occurs. That the 
climate would not have suited some of the orders, such as 
lizards, might have been foreseen ; but with respect to frogs, 
this was not so obvious* 

Beetles occur in very small numbcTs. It was long before 
T could believe that a country as large as Scotland, covered 
with vegetable piod actions and with a variety of stations, 
could be so unproductive. The few which I found were 
alpine^ species (Harpalid^e and ileteromida^), living under 
stones* The vegetable-feeding Chrysomelidte, so eminently 
characteristic of the tropics, aie here almost entirely absent.* 
T saw very few flies, butterflies, or bees, and no crickets or 
Orth opt era. In the pools of water T found hut few aquatic 

beetles; and not any fresh- water shells : succiuea at first 
appears an exception, but liero it must he called a terrestrial 
shell, for it lives on the damp herbage far fi^om water, 

* I believft I muftt except onn alpine haltica. and a gingle spetdmen ol a nielasonia. 
Mr. ■\V'ateirhou55e infnrma me that of the TTarpalidai there are eight or nine speeies, 
thfi fonms nf the greater imml>cr being very peculiar; of Hotfiromeni* four or five 
spedefi ; of Ithyncophora, six or seven ; and of the following faiiiilfeSj ono species in 
each— Staphylinidffi, Elaterid£L\ Cebrionitiffi, Melolouthidai. The apccies in the other 
orders are even fewer. In all the orders, the scarcity of the insiiviiluELls is even more 
remarkable than tiiat of the species. Most of the Coleoptera have been carefully 
dcacribed by Mr. Waterhouse in tlie “ Annals of Natural History, 

(lOQ) 19 
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Land-sbf^lls could he procured only in tJie ttaioo alpine aitua- 
tioTis Tvith the loeetles. T havo already contrasted tho climate 
aa well as tho general appearance of Tierra del Euego with 
that of Patagonia, and the dift'erence is strongly exemplified 
in tlie entomology. I do not helieve they have one species 
in common ; certainly the general character of the insects is 
widely rUlIcrcnt. 

T£ turn from the land to the sea, we shall find the latter 
as abundantly stocked with living creatures as the former is 
poorly so. In all parts of the world a rocky and partially 
protected shore perhaps supports, in a given space, a greater 
iiurahor of individual a.nimals than any other station. Tlicre 
is one marine production wdiich from its importance is 
worthy of a particular histoiy. It is the kelp, or M 
2ryrife'ra. This plant grows on every rock from low-water 
mark to a great depth^ both on the outer coast and within 
tho channels.* T helieve, during the voyages of the Adven- 
ture and Be.agU, not one rock near the surface was discovered 
which was not buoyed by this floating w'eed. Tho good ser- 
vice it thus affords to vessels navigating near this stOT'my land 
is evident ; and it certainly has saved many a on(i from being 
wrecked. I know few things more surprising than to see 
this plant growing and flourishing amidst those great breakers 
of the western ocean, which no mass of rock, let it be ever so 
haril, can long resist. Tim stem is round, slimy, and smooth, 
and seldom has a diameter of so niucli as an inch. A few 
taken together are sufficiently strong to support the weight 
of the large loose stones to which in the inland channels they 
grow attached ; and yet some of these stones were so heavy 
that when drawn to tho surface they could scarcely be lifted 



* Its ffCQgrapbical ran^n is remarkably It is found from the extreme 

soutbem iiilets net^r Cape Korn as far north on tho eastern coafit (aocrording to m- 
formation given mo by Mr. Stokes) as lat. 4^ ; but on the western cofLst, as l>r. 
Hooker telS mu, it oxterds to the river Smi FrFuioisco in (JaUforma, and pertaps evon 
to Kamtsehatka Wc thus have an iininense ran^e m latitude, and as C.ook, who 
mu^t have boon woil acquainted with the alMdcs, found it at Kcrsuolon Land, no 



less than in longitude. 
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into a boat by one person. r.aptain Cook, in hi^ second 
voyagej says that this plant at Kerguelen I,and rises from 
a greater depth than Wenty-four fathoras ; ^^and as it does 
not ^^row in a perpendicular directioig but makes a very acute 
angle with the bottom, and much of it afterwards spreads 
many fatiioms on the surface of the sea, I am well warranted 
to say that some of it grows to the length of sixty fathoms 
and upwards.” T do not suppose the stem of any other plant 
attains so great a length as thi-ee hundred and sixty feet, as 
stated by Captain Cook. Captain Fitz Eoy, moreover, found 
it growing^ up from tlie greater depth of foidy-five fathoms. 
The beds of this sea- weed, even when of not great breadth, 
make excellent natural floating breakwatem It is quite 
curious to see, in an exposed harbour, how soon the waves 
from the open sea, as they travel through the stragglmg stems, 
sink in height and pass into smooth water. 

The number of living creatures of all oiders w^hose exist- 
ence intimately depends on the kelp is wondeii'ul. A great 
volume might be written describing the inhabitants of one 
of these beds of sea- weed. Almost all the leaves, excepting 
those that float on the surface, are so thickly incrusted with 
corallin^ as to be of a white colour. We find exquisitely 
delicate structures, some inhabited by simple liydia-like 
polypi, others by more organized kinds, and beautiful com- 
pound Ascidifc. On the leaves, also, various patclliform 
sliells, Trochi, uncovered molluscs, and some Id valves, are 
attached.' Innumerable Crustacea frequent every part of the 
plant. On shaking the great entangled roots, a pile of small 
fish, sliells, cuttle dish, crabs of all orders, sea-eggs, stardisb, 
beautiful Iloluthuriye, PI ananas, and crawling nereidoua 



^ of the Adventure fiiid BcOiflcE veil. L, p. — Tt appcjirs that &ea-weect 

&rQW3 extremely qidtk. Mr. Stephnnson found (Wllsunk Voyuj^e rtmnd ScotLmd,” 
vol. ii.. p. S38) that a rock uncovered only iit siiriu^-tideK, which ba^l been chis^elled 
smooth in November^ on tho following May — that k, within six months after wanis— 
was thiclUy covered with F-itcus fUgiiat'U^ two feet, and F. eaettlentus bIx feet, in 
length. 
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animals of a iiiultitiitie of formSj all fall out t-ogotlior. Often, 
as I recurred to a branch of the kelp, I never failed to dis- 
cover animals of now and curious structures. Tn Olnloe, 
where the kelj) does not tlirivo very well, the iiumerous sliells, 
coramnos, and Crustacea are absent j but there yet remain a 
few of the Flustrace*, and some compound Ascidisc : the latter, 
however, arc of different species from those in Ticrra del 
Fuego. We here sec the Fuous possessing a wider range than 
the animals wdiich nsc it as an abode. I can only compare 
these great aquatic forests of the southern licmisphere with 
the terrestrial ones in tho intertropical regions, Yot if in 
any country a forest was destroyed, I do not believe nearly 
so many species of animals would perish as would here from 
the destruction of the kelp. Amidst the leaves of this ]>lant 
numerous spocies of fisli live wdiich nowhere else could find 
food or shelter ; with thoir destruction the many cormorants 
and other fishing birds, the otters, seals, and porpoises, 
would soon perish also ; and lastly, tlie Fiiegian savage, the 
miserable lord of this miserable land, would redouble his 
cannibal feast, decrease in numbers, and perhaps cea.se to 
exist. 

Jmie YVTiglied anelior eaidy in the morning and 

left Port Paminc. Captain Fitz Hoy determined to leave the 
Strait of Magellan hj tlm Ma.gtlalen Channel, wliieli had not 
long been discovered. Our coarse lay due south, down that 
gloomy i>assage which I have before alluded to as appeariug 
to lead to another and worse world. The wind was fair, but 
the atmosphere was very thick, so that we missed much 
curious scenery. The dark ragged clouds were rapidly driven 
over the mountains, from their summits nearly down to their 
bases. The glimpses which wo caught through the dusky 
mass were highly interesting : jagged points, cones of snow, 
blue glaciers, strong outlines, marked on a lurid sky, were 
seen at different distances and heights. In tlic midst of such 
scenery we anchored at Cape Turn, close to Moiiut Saimieiito, 
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wliich was then bidden in the clouds. At the base of the 
loftj and almost perpendicular sides of our little cove there 
was e^^ie deserted wigwanij and it ah^ne reminded us that man 
soiuetiaics w^ondered into these desolate regions. But it 
Tvould be difficult to imagine a scene where he seemed to have 
fewer claims or less authority* The inanimate works of 
nature — rock, ice, siiow'j wind, and wm ter— all warring wdth 
each other, yet combined against man, here reigned iti abso- 
lute sovereignty. 

Jim& 9th . — Tn the morning we ’were delighted by seeing 
the veil of mist gradually rise from Sarniionto and display it 
to our view. This mountain, which is one of the highest in 
Ticrra del Fuego, has an altitude of six thousand eight hun- 
dred feeb Its base, for about an eighth t)f its total height, is 
clothed by dusky Tvoods, and above this a field of snow 
extends to the summit. These vast piles of snow-, wliich 
never melt, and seem destined to last as long as the world 
holds together, present a noble and even sublime spectacle* 
The outline of the mountain was admirably clear and defined. 
Ow ing to the abundance of light relleetcd from the white and 
glittering surface, no shadowy's "were cast on any paid', aud 
these jj^'ies which intersected the sky could alone be distill- 
guishcfl : hence the mass stood out in the boldest relief. 
Several glaciers descended in a winding cxiurse from the 
upper great expanse of snow to the sea- coast. They may bo 
likened to great frozen T^iagaras \ and pcrha]>s tlicse eataiacts 
of blue ice are fully as beautiful as the moving ones of vrater. 
By night we reached the w estern part of the channel ; but 
the water was so deep that no anchorage could be found, 
W e w'ero in censecjueiicc obliged to stand off and on in tliis 
narrow- arm of tbe sea during a pitch-dark iiight of fourteen 
hours long. 

June. 10th . — In the inoming we made the best of our w-a.y 
into the open "Pacific. Tlie ivestern coast generally consists 
of low, rounded, quite barren hills of gi-aiiite and greenstone. 
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Sir ,T. Narborough called one part Soutli Desoktion, because 
it is “ so desolate a laud to beliold.” And well indeed might 
be say so. Outside the main islands there are numberless 
scattered rocks, on which the long swell of the open ocean 
incessantly rages. We passed out between the East and 
West Furies ; and a little further northrvard there are so 
many breakers that the sea is called the Wilkj "VA a^. One 
sight of such a coast is enough to make a landsman dream for 
a week about shipvv'recks, peril, and deatlr ; and with this 
sight we hade farewell for ever to Tierra del Fuego. 

The following discussion on the climate of the southern 
parts of the continent -with relation to its productions, on the 
snow'dinc, on the extraordinarily low descent of the glaciers, 
and on the zone of por[)etual congelation in the antarctic 
islands, may he passed over by any one not interested in these 
curious subjects, or the final recapitulation alone may he read. 
1 shall, however, here give only an abstract, and must refer 
for details to the thirteenth chapter and the appendix of the 
foTiTier edition of this AYork* 

On tka. CUmaU and Prod-mliona of Tierra del Fuego and of 
the South-west Coo,sL—Fhe. followAig table gives the mean 
temperature of Tierra del Fuego, the Falkland Islands, and, 
for comparison, that of Dublin 







SiuiiJm-er 


Winter 


Mtsiii of Su!i]]]3et 




Latitufic. 


T taup. 


Temp. 


and Winter. 


Tierra del Fue^u 


38' 2. 


50'^ 




41°. 54 


Ffhlldaud Iglandg 


Sr S. 




— 


4S>'^.37 


Dublin 


bS' aT K. 


59^54 


39ha 



Hence we f^ce that the central purt of Herra. del Fuego is 
colder in winter, a.nd no lessj than less hot in summer, 
than Dublin. According to Von Buch the mean tern peratnre 
of July (not the hottest month in the year) at Saltenhord ni 
Norway is as high us and this place is actually 13 
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nearer the pole tliaii Port Famine!^ 1 nit ospit able aa ill is ' 
climate appears to our feelings^ evergreen trees ilourish 
InxnriaiitlY under itL Hnmming-biids may be seen sucking 
the flowers, ami jiarrots feeding on the seeds of the winter's- 
barkj in laU 5o" S. T have ah-eady remarked to what a 
degree the sea swarms with living creatures ; and the shells 
(such as the Patella;, Fissurellaij (^hitonSj and Barnacles), 
according to Mn G. B. Sowerby, are of a much larger size 
and of a more vigorous growth than the analogous species in 
tho northera hemisphere. A largo voluta is abundant in 
^'"■■^outlierii Tierra del Fuego and tho Falkland islands. At 
Bahia Blanca, in. lat. 39'" S,, the most abundant shells were 
three species of oliva (one of large size), one or two volutaSj 
and a terebra. Now these arc amongst the best characterized 
tropical forms. It is doubtful wliether even one small species 
of oliva exists on the soutlierii shores of Europe, and there 
are no species of the two other genera. If a geologist were 
to find, in lat 39^", on the coast of Portugal, a bed containing 
numerous shells belonging to three species of oliva, to a 
voluta and terebra, he would j>robably assert that the climate 
at the period of their existence must have been ti epical ; but 
judging^fiom South Amciica, such an inference might be 
erroneous. 

The equable, humid, and wdndy climate of Tierra del Fuego 
extends, wdth only a small increJise of heat, for many degrees 
along the Avest coast of the continent The forests, for six 
hundred ■miles noi^thward of Cape Horn, have a very similar 
aspect. As a proof of the equable climate, even foi- three or four 
hundred miles stdl further northward, I may mention that in 
Chiloc {corresponding in latitude Avith the northern parts of 

* "With respert to Titirra dtl l^uego, ttc are dediitied from tlie obBervatifina 

by Cap turn (OeograpMcal J(,mTnal> 1630) and those tahon on board the Bevijk. 

I’or the i'alklapd Islands^ I am indebted to Captain Suiiva.n for tho mean of the 
mean tcnuporaturci (reduced from oareful observation at nirldiii^ht^ S a.m., noon^ and 
a E'.M.) of the three hottest months— namely, Dccomber, January, and February. 
The Leniperature of Dublin is taken from narton. 
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Spain) thf' peach seldom produces fruit, wliilst strawbornes 
and apples thrive to peifectioir Even the crops of barley 
and ^^heat^ are often brought into tlie houses to be dried and 
ripened At Yaldivia (in the same latitude of 40" with 
Madrid) grapes and tigs ripen^ but are not common ; olives 
seldom ripen even partially, and oranges not at alb These 
fruits in corresponding latitudes in Europe are well kno^ra 
to succeed to perfection i and oven in this continent, at the 
Piio Kegio, under nearly the same parallel with Yaldivia, 
sweet potatoes (convolvulus) are cultivated, and grapes, figs, 
olives, oranges, water and musk melons, produce abundant 
fruit. Altliough the humid and et|uab]c climate of Chiloe, 
and of the coast northward and southward of it, is so nnfav^ 
curable to our fruits, yet the native forests, from lat 45" to 
3 S'", almost rival in luxuriance those of the glowing inter- 
tropieal regions. Stately trees of many kinds, with smooth 
and highly-colonred barks, are loaded by parasitical mono- 
cotyledoiious plants ; large and elegant ferns are immorous, 
ami arborescent gmsses entwine the trees into one entangled 
mass to the height of thirty or forty feet above the ground. 
Palm trees grow in lat. 37" ; an arborescent grass, very like 
a bamboo, in 40" ; and another closely allied Idnd, of great 
lengthi, but not erect, ilourishes even as far south as 45" 8. 

An equable climate, evidently due to the large area of sea 
coni]>ared with the land, seems to extend over the greater 
part of tlie southern hemisphere, and as a consequence the 
Yegetation partakes of a semi-tropical character. Treo-feins 
thrive luxuriantly in Van l)i emends I^aiid (lat. 45 ), and T 
measured one trunk iro less than six feet in circumference. 
An arborescent fern was found by Forster in New Zealand 
In 46 ", where orchideous plants are parasitica.l eii the trees. 
In the' Auckland Islands, ferns, according to Dr, TMeffenbach, t 



* Aciterns, "Dcacrip. Hist, da Li Frov. rlcOhlloa,” 1T91, p. 04. 
t Bee the Oennan tiansLation of this -JoirruEit tha other faats _vlr. Bro wn s 



Appondlii to Flin cl til's' s Voyage. 
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tnmks so thick ajid high that they may he almost called 
tree-fems ; and in these islands, and even as far south as lat. 
55^ in the Macquarrie Islands, parrots abound. 

,0n the Height of the Snovj-lhie^ ami on the Descent of the 
Glacie-rs^ in South A7nertca. - ~Vov the detailed authoritiexS for 
the following taldc I must refer to the former edition : — 



LatiCiicle. 


HeifiTht in feet 
of Jn nowdine. 


Observer. 


Equatorial region ; mean result.* 

Bolivia, lat, 16'^ to 1 S'" S 

Central Chili, lat. S , 

Chiloe, lat. 41'^ to 43° S 


15,748 

I7,00fl 

14, r^OO to 15,000 
6,000 

3,500 bo 4,000 


Humboldt. 

Pen tl and. 

Gillies, and the Author. 
Oiheers of the Biiagic and the 
King. [A.uthor, 


'J.'ien-a del Fuego, 54° S 



As the height of the plane of periietutil snow seems chiefly to 
be determined by the es:treme lieat of the summer rather 
than by the mean temperature of the year, we ought not to 
be surprised at its descent in the Strait of Magellan, whore 
the summer is so cool, to only three thousand live hundred 
or four thousand feet above the level of the sea ; although in 
ISJ^orway we must travel to between lat* GZ'" and TO'* Is . — that 
is, about 14* nearer the pole — to meet witli perpetual snow at 
this level. The difference in height — namely, about nine 
thousand feet — between the snow-line on tlie Cordillera behind 
(vhiloe (wdth its highest points ranging fiorn only five thou- 
sand six hundred to seven thousand five hundred feet) and 
in Central Chili^ (a distance of only 9* of latitude) is truly 
wonderful The land from the southward of Chiloe to near 
Concepcion (|at. 37 “) is hidden by one dense forest dripping 
with moisture. The sky is cloudy, and we have seen how 
badly the fruits of Southern Europe sneceed. In Central 
Chili, on the other hand, a little northward of Concepcion, 

* On the OoTtUllora cjf Central Clilli I believe the &naiv-line varies exceedingly in 
height in dlfFerent summeri;. I was assnrecl that during one very dry anti lonj? 
summer all the snr>w tlisapjieared from Aconcagua^ although it attains the pro- 
digious heigiit of '23,000 feet. It is probable that airmch of the snow at tliese great 
heights is evaporated rather than thawed. 
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thcs sky is goner Jilly dear, rain does not fall for the seven 
summer months, and 8outiicm European fruits succeed 
admirahly, and even the sugar-cane has been cultivated.^ 
ISTo doubt the plane of perpetual snow undergoes the above 
remarkable lloxure of nine thousand feet, unparalleled in 
other parts of the world, not far from the latitude of Con- 
cep cion j where the land ceases to be covered with forest trees ^ 
for trees in 8c)uth America indicate a rainy cliinatOj and rain 
a clouded sk}" and little heat in summer. 

The descent of glaciers to the sea must, I conceive, mainly 
depend (subject, of eoui*se, to a proper supply of snow in the 
upper region) on the lowness of the line of perpetual snow on 
steep mountains near the coast. As the snow-line is so lovr 
in Tierra del Fuego, we migld have expected that many of 
the glaciers would have reached the sea. Nevertheless I was 
astonished when I first saw a range, only from three thou- 
sand to four thousand feet in height, in the latitude of Cum^ 
berland, with every valley filled with streams oi icc descend’ 
ing to the sea-coast. Almost every aiun of the sea which 
penetrates to the interior higher chain, not only in Tierra del 
Fuego, but on the coast for six hundred and fifty miles 
north’wards, is terminated by “tremendous and astonishing 
glaciers,” as described by one of the officers on the survey. 
Great masses of ice frequently fall from these icy cliffs, and 
the crash reverberates like the broa^lside of a man-of-^var 
through the lonely channels. These falls, as noticed in the 
last chapter, produce great waves "which break on the adjoin- 
ing coasts. It is known that earthquakes freqimntly cause 
masses of earth to fall from sca-cliffs : how terrific, then, 
wmukl be the effect of a severe shock (and such occiu' heret) 
on a body like a glacier, already in motion and traversed by 

* Chili,” vol. i., p. 415. It Is SFiid that thn augiir-canc grew at iDgenio, 

lat. 32'' to as"", but not in siiffi(;ieut quantity to make the Tnaniifactuvc profitable 
In the valltiy tif 0,uillotA, south of Jiigenio, i saw some large date-pEilm treea.^^ 

t Eulkeley'a and Cummin’s “ Faith ful Narrative of the Loaa of the Wager." Ihe 
qartliqnake happened Aiigu&t 25, ITti. 
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fisEsurfts ! I can readily believe tliat the water would be 
faii'ly beaten back out of tlie deepest ebannelj and then re- 
turning with an ovei' whelming forcOj would whirl about' huge 
masses of rock like so nmcli chali. In Eyre fc^oimd, in the 
latitude of Paris^ there are immense glaciers, and yet the 
loftiest neighbouring mountain is oiily six thouHaiid two hun- 
dred feet high. In this sound al>out fifty icebergs were seen 
at one time floating outw^ards, and one of them must have 
been at least one hundred and sixty-eight feet in total lioight. 
Some of the icebergs were loaded with blocks of no iiicon- 
■ siderable size, of granite and other rocks, di lie rent from the 
clay-slate of the surrounding mountains. The glacier fai thcst 
from the pole, surveyed during tlie voyages of the AdsenlUTe 
and Beagle, is in lah 4G^ 50', in the Culf of Penas, it is 
fifteen miles long, and in one paii: seven broad, and descends 
to the sea-coash But even a few miles northw^ard of this 
glacier, in the T^aguna de San llafael, some Spanish mission- 
aries^ encountered “many icebergs, some great, some small, 
and others mid<jQc-sizcd,^^ hi a narrow arm of the sea, on the 
22nd of the month corresponding with our June, and in a 
latitude corresponding with that of the Lake of Geneva ! 

Tn Europe, the most southern glacier which comes down to 
the sea is met with, accoiding to Von Buch, on the coast of 
Noiwvay, in lat. 67"". No’w this is more than 20“ of latitude, 
or one thousand two hundred and tldrty miles, iieai^eT" the 
pole than the Laguna dc San Bafacl The position of the 
glaciers at tliis place and in the Gulf of Penas may be put 
even in a more striking point of view^ ; for they descend to 
the sea-coast, ’within 7^^" of latitude, or four hundred and 
fifty miles, of a harboui' wdiere three s]>ccies of oliva, a voluta, 
and a torebra are the commonest si i cl Is, within less 111 an 
from where palms grow, within 4V of a region where tlie 
jaguar and puma I'ango over fihe plains, loss than 2V from 
arborescent grasses, and (looking to the ’westward in the same 
* Agiiorns, “ Desy. Hist, de- Chiloe,” p. Ii27. 
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hemiKphern) less than T froia ordiideous parasites, and 

witliin a single degree of treo-fems ! 

These facts are of liigh geological interest Trith respect to 
the climate of the northern hemisphere at the period when 
boulders were transported. I will not hero detail how 
simply the theory of icebergs being charged with fragments 
of rock explains the origin and position of the gigantic 
boulders of eastern Tierra del Fuego, on the high plain of 
Santa Ornz, and on the island of Clilloe. In Tierra cle 
Fuet^o the greater immber of boulders lie on the hues of old 
sea-diannels, now converted into dry valleys by the olevation 
of the land. They are a^isociated with a great uiistratitied 
formation of mud and sand, containing rounded and angular 
fragments of all sizes, which has originated* in the repeated 
plougliing up of the searbottoni hy the stranding of icebergs, 
and'by tho matter transported on thern.^ Few geologies 
now doubt that those erratic boulders which lie near lofty 
mountains have been pushed forward by ttie glaciers them- 
selves, and that those distant from mountains, and endiedded 
in subaqueous deposits, have been conveyed thither either on 
icebergs or frozen in coasFice. TTic conneetten between^ the 
transp'ortal of boulders and the presence of ice in some form 
is strikingly shown by their geographical distribution over 
the, earth, ^ In South America they arc not found farther 
than 48’ of latitude, measured from the southern pole ; in 
North America it appears that the limit of their transporta 
extends to 53^° from the northern pole ; but in Europe to 
not more than'’40’ of latitude, measured from the same pomt 
On the other hand, in the intertropical part,s of America, 
Asia, and Africa, they have never been observed ; nor at the 
Cape of Oood Hope, nor in Australia, t 
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On ih^ ClvniaU o/nd FrodMfdioTm of the Ardm'clAc Islo;ad ^. — 
Coiisideriiig the rankness o£ tlie vegetation in Tierra del 
Fnego and OB the coast northward of itj the condition of the 
islands south and sonth-west o£ America is truly surprising. 
Sandwich Ijand, in the latitude of the iiortli part of Scotlaiidj 
was found by Cook, during the liottest month of the year, 
“covered many fathoms thick with everlasting snow;^’ and 
there seems to be scarcely any vegetation. Georgia, an 
island ninety-six miles long and ten broad, in the latitude of 
Yorkshire, “in the very height of summer is in a inanner 
— wholly "covered with frozen snow.^^ Tt can boast only of 
moss, some tufts of grass, and wild burnck It has only one 
land-bird (AniJms co^rendera) ; yet Iceland, wliich is 10'’ 
nearer the pole, has, according to Mackenzie, lifteen b.nd- 
birds. The South Shetland Islands, in the same latitude as 
the southern half of ^Norway, possess only some lichens, moss, 
and a little grass j and Lieutenant Kendall'^ found the bay 
in which he was at anchor beginning to freeze at a pei'iod 
corresponding with our 8th of Septemhen The soil here 
consists of ice and volcanic ashes Intorstratified ^ and at a 
little depth heneatli the surface it must remain peipctually 
conge,i^d, for Lieutenant Kendall found the body of a 
foreign sailor wliich had long been buried, wdth the £esh Eiiid 
all the features perfectly preserved. It is a singular fact 
that on the two great continents in the northern hemisphere 
(but not in the broken land of Luropo between them) we 
have the. zone of perpetually frozen under-soil in a low 
latitude — namely, in 56" in Korth America at the depth of 
three feet,f and in 62'’ in Siberia at the dej>th of twelve to 
lifteon feet — as the result of a directly opposite condition 
of tliiugs to those of the southern hemisphere. On the 
northern continents the winter is rendered excessively cold 

^ Ocogfraphical .Touniat 1S30, pp. C6. 

t nictardsOD'g AppcTi^l, to Back's Exped., and Humboldt’s rragm, Aakt., tomo 
ii., p. 3Sd. 
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by tlie radiation from a large area of laiicl into a clear 
nor is it moderated by the warmth-bringing currents ot the 
sea ; the short summer, on the other band, is hot. Ill the 
soutliern ocean the winter is not so excessively cold, but the 
summer is far loss hot, for the clouded sky seldom allows the 
sun to warm the ocean, itself a bad absorbent of heat ; and 
hence the mean temperature of the year, wliich regulates the 
zone of perpetually congealed under-soil, is low. It is evident 
tliat a rank vegetation, which does not so much require heat 
as it does protection from intense cold, would approach much 
nearer to this zone of perpetual congelation under the equable 
climate of the southern hemisphere than under tlio extreme 
climate of the northern, continents, 

Tfie case of the sailor’s body perfoetly preserved ^in the icy 
soil of the South Shetland Islands (lat. 6‘2Vo S.), in a 

rather lower latitude than that (lat 64'’ N;) un<ler which 
Pallfus found the frozen rliinoceros in Siberia, is very inter- 
esting. Although it is a fallacy, as I have endeavoured to 
.show” in a former chapter, to suppose that the larger quarl- 
rupeds require a luxuriant vegetation for their support, 
nevertheless it is important to find in the South Shetland 
Islands a fi'ozon under-sol) wdthln three hundred anj sixty 
mdes of the fore st-clad islands near Capo Horn, where, as far 
as the of % egetation is concerned, any number of great 
quadrupeils might be supported, 'i’he perfect preservation of 
the carcasses of the Siberian clopliaiits and rhinoceroses is 
ceidainly one of the most wonderful facts in geology ; but 
independently of the imagined difficulty of supplying them 
with food from the adjoining countries, the %rhole case is not, 
I think, so perplexing as it has generally been considered 
The plains of Siberia, like those of the. Pampas, appear to 
have been formed under tlic sea, into which rivers brought 
down the bodies of many animals ; of the greater number of 
tliesc only tlie skeletons have been preserved, but of others 
the perfect carcass. Now it is known that in the shallow 
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sea OTi ibo arctic coii£>t of America the bottom frec7.cs,* and 
docs not thaw in spring so soon as tlie surface of the land ; 
moreover at greater depths, wliere the bottom f)f the sea does 
not freeze, the mud a few feet bencatli the top layer might 
remain evon in summer below 32°, as is the case on the land 
vritli the soil at the tiepth of a few feet* i\t still greater 
depths the temperature of the mud and water would probably 
not be low enough to preseiwc the flesh, and hence caica^ses 
drifted beyond the shallow parts near an arctic coast w^ould 
have only their skeletons preserved. Now in tlic extreme 
northern parts of Siberia bones are in finitely numerous, so 
that even islets arc said to be abnost composed of them 
and those islets lie no less than ten degrees of latitude north 
of the place where Pallas found the frozen rhinoceros. On 
the other hand, a Cfiix;ass washed by a flood into a shalloTv 
part of the Arctic Sea would be preserved for an indelinite 
period, if it were soon afterwards covered vdth mud 
suflieiently thick to prevent the heat of the summer water 
penetrating to it, and if, v^hen the sea-bottom was upraised 
into land, the covering was sufiicieiitly thick to prevent the 
lieat of the summer air and sun thaw ing and coir uniting it. 

Reecipitalation. — I wdll recapitulate the princij>al facts with 
regard to the climate, ice action, and organic productious of 
the southern hemisphere, traiisposiiig the places in imag- 
ination to Euro[>e, w^ith which we are so much better ac- 
quainted. Then, near Lisbon, the commonest sea- shells — 
namely, three species of oliva, a voluta and terebra would 
have a tropical character* In the southern provinces of 
France, magn ill cent forests, entwined by arborescent grasses, 
and with the trees loaded with parasitical plants, would hide 
the face of the land. The puma and the jaguar would haunt 
the Pyrenees. In the latitude of Mont Blanc, but on an 
island as far westward as central North Aineiica, trcc-fems 

* Messrs. DearSe and Slmp&oa, in Oeograph. Jouni., voL vUI,|, pp. 21 220. 

f Cuvier (Osafiinens Fosailcs, tome i.j p, lol), from Billing’s Voyakgc. 
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anfi parasitical Orcliideye would thrive amidst the thick woods. 
Even as far nortli as central Denmark hunimiiig-birds would 
be seen llutteriug about delicate iiowers, and parrots feeding 
amidst the evergreen woo<ls ; and in the sea there we should 
have a voluta, and all the shells of large size and vigorous 
growth. Nevertheless, on some islands only three hundred 
and sixty miles northward of our new Cax>e Horn in 
Denmark, a carcass buried in the soil (or if w^ashed into a 
shallow sea and covered up with mud) would be preserved 
perpetually frozen. If some bold navigator attcmi>ted to 
penetrate iioi’thvva.i;jl of these islands, lie would run a 
thousand dangei^ amidst gigantic icebergs, on some of which 
he would see great blocks of rock borne far awuiy from 
their original site. r\nother island of large size in the 
latitude of southern Scotland, but twice as far to the west, 
would bo “almost wholly covered with everlasting snow,” 
and would have each bav teiuninated by ice-clilTs, whence 
great masses would be ^arly detached ; this island would 
boast only of a little moss, grass, and burnet, and a titlark 
would be its only land inhabitant. From our new Cape 
Horn in Denmark a chain of mountains, scarcely half the 
height of the Alps, would run in a straight line due south- 
ward ; and on its western flank every deep creek of the sea, 
or fiord, would end in “bold and astonishing glaciers." 
These hmely channels would frequently reverberate with the 
falls of ice, and so often >vould great waves rush along their 
coasts » numerous icebergs, sonic as tall as cathedrals, and 
occasionally loaded wdth “ no inconsiderable bhicks of rock, 
w'ould be stranded on the outlying islets * at intervals violent 
earthquakes ^vould shoot pi'odigious masses of ice into the 
waters below. Lastly, some missionaries attempting to pen- 
etrate a long arm of the sea would behold the not lofty sur- 
rounding mountains sending down their many grand icy 
streams to the sea-coast, and their progress in the boats 
w-ould be checked by the immmcrable floating icebergs, some 
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small and some great ; and this would have oceunred on our 
twcntj-second of JunOj and where the Lake of Genova is now 
spread out 1 * 

the former editioo find Appendix I Lave given some facta on the transportal 
of erratic boulders and icebergs in the Antarctic Ocean. This subject bas lately 
been treated excellently by VLr. llayeg in the Boston JonrnaL (voL iv.^ p, 4-26). The 
author does not appear aware of a case published by me ((recgrapMcal Joiiriial, voL 
ix., p. 52S) of a gigantic boulder embedded in an iceberg in the Antarctic Ocean, 
almost certainly one hundred udles distant from any land, and perhaps much more 
distant. In the Appendix I have discussed at length the probability (at that time 
hardly thought of) of icebergs, when stranded, grooving and polishing rccka, like 
glaciers. This is now a very commonly received opinion, and I cannot still avoid 
the si^icion that it Is applicable even to such cases as that of the Jura. Dr. 
-Eichardson has assured me that the icebergs off North America push before them 
pebbles and sand, and leave the submarine rocky flats quite bare; it is har<Uy 
possible to doubt that such ledges must bo polished and scored in the direction of 
the set of the prevailing currents. Since writing that Appendix I have seen in 
North "Wales (London FhlL Mag., vol. xxl., p. ISsfl) the adjoining action of glaciers 
and of floating icebergs. 
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CENl’RAL CHILI. 

J^dlpciTdifio — to the foot of the A.tid€^^ of ike lit^yid 

Asmid the Bell of Quiliota—ShaUered masses of greensctone^ Immense 
valUps— Mines— State of mlneys^Santiogo—Mot-hafM of Cauquenee— 
^ — Pe/ef orated stones — Habits of the puma 

Tnreo and Tapacolo — Hummin(^-Mrds, 

July 2Srd,—Th^^. BeagU anchored late at night in the hay 
of Valparaiso^ the chief seaport of Chili. When morning 
came everything appeared delightful. After Tierra del 
Fuego the climate felt <^mte delkious — the atmosphere so 
drjj and the heavens so clear and blue with the sun shining 
brightly, that all nature seemed sparkling with life. The 
view from the anchorage is very pretty. The town is built 
at the very foot of a range of hills, about sixteen hundred 
feet high, and rather steep. From its position, it consists 
of one long, straggling street, ivhieli runs parallel to the 
beach, and wdierever a ravine comes down the houses are 
piled up on each side of it. The rounded hills, being only 
partially protected by a very scanty vegetation, are worn into 
numberless little gullies, which expose a singularly bright 
red soil. From this cause, and from the low whitewashed 
houses with tile roofs, the view’ reminded me of Santa Crus5 in 
TenerifFe. In a north-easterly direction there are some hne 
glimpses of the Andes. But these mountains appear much 
grander when viewed from the neighbouring hills j the gi'eat 
distance at which they are situated can then more readily 
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be poreeived. The voleana of Aconcagua particularly 
magnibceiih This huge and irregularly conical mass has 
an elevation greater th^n that of GhimborazOj for from 
meaE^nreineiits made by the officers in tho Beiigh its height 
is no lass than twenty-three thousand feet. The Cordillera^ 
howoverj viewed from this point, owe the greater jiart of 
their he£^\ity to the atmosphere tlirough which they arc seen. 
When the sini was setting in the PacitiCj it was admirable 
to Tvatch how clearly their rugged outlines could bo dis- 
tinguished, yet how varied and how delicate were the shades 
of their colour. 

1 had the good fortune to find Living here Mn liieliard 
Corheld, an old schoolfellow and friend, to whose hospitality 
and kindness I was greatly indebted, in having afforded me 
a meet pleasant residence during the Beagle^ s stay in Chili. 
The immediate ncighbonrhood of Valparaiso is not very 
productive to the naturalist. During tho long sunnuer the 
wind blows steadily from tlie southward, and a little off-shore, 
so that rain never falls ; duihiig the three winter montlis, 
however, it is sufficiently abundant. The vegetation, in 
consequence, is very scanty : except in some deep vaOeys, 
there are no trees, and oidy a Uttie grass and a few low 
bushes are scattered over the less steep parts of the lulls. 
When we reflect that at the distance of three hundred and 
flft}^ miles to the south this side of the Andes is completely 
hidden by one imjienetrable forest, tlie contrast is very 
re mark ah] a I took several long walks while eolleeting 
objects of natural histoiy. The country is pleasant for 
exercise. There are many very beautiful flowers; and as in 
most other dry climates, the plants and shrubs possess strong 
and peculiar odours — even otjg^s clothes by brushing through 
them became scented. I did not cease from wonder at 
finding each succeeding day as fine as the foregoing. Wlmt 
a diffbrence does climate make in the enjoyment of life ! 
How opposite are the sensations Tvhen viewing black 
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mountains lial£ enveloped in clouds, and seeing another range 
through the light blue haze of a hne day ! Tlie one for a 
time may be very sublime j the other is all gaiety and happy 
life. 

August Utk—1 set out on a riding excursion, for the 
purpose of geologizing the basal parts of the A.ndes, which 
alone at this time of the year are not shut up by the winter 
sno\v. Our hrst day's ride was north^vai-d along the sea- 
coast. After dark we reached the haciendfi- of Quintero, the 
estate w'hich fonnerly belonged to Lord Cochrane, My 
object in coming here w'as to see the great beds of shells, 
which stand some yards above tlie level of the sea, and are 
burnt for lime. The prot^fs of the elevation of this whole 
line of coast are unetpivocal : at the height of a few hundred 
feet old-looking shells are numerous, and I found some at 
thirteen hundred feet. These shells either lie loose on 
the surface or are embedded in a rcddish-blaek vogetablo 
mould. I w£us much surprised to find under tho microscope 
that this vegetable mould is really marine mud, full of minute 
particles of organic bodies. 

:l5tk—WQ returned tow^ards the valley of QuiUota. The 
country was exceedingly pleasant, just such as j^oets would 
call pastoral— green open lawns, separated by small valleys 
wdth rivulets, and the cottages, we may suppose of the 
sheplierda, scattered on the hillsides. Wo w-ere obliged to 
cross the ridge of the Chilicauquom At its base there >vere 
many fine evcrgi^een forest trees, but these flourished only in 
the ravines, where there was running water. Any person 
wdio had seen only the country near Valparaiso would never 
have imagined that there had been such picturesque spots in 
Chili As soon as we reached the brow of the sierra, the 
valley of Quillota wms immediately under our feet. The 
prospect wms one of remarkablo artificial luxuriance. The 
valley is very broad and quite fiat, and is thus easily irrigated 
in all parts. The little square gardens are crowded with 
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oraBgc and olive treeSj and every sort of vegetable* On each 
side Iinge bare mountains risej and. this from the contrast 
lenders the patekv^ork valley the more pleasing* AVlioever 
called Valparaiso the Valiev of Paradise,” must have 
been tliinking of Quillota* We crossed over to the Hacienda 
de San Isidro, situated at the very foot of tho Pell Mountain* 

Chili, as may be seen in the maps, is a narroTv strip of 
land bet^veen the Coi'dillera and the Pacific j and this strip 
is itself traversed by several mountain-lines^ which in this 
part run parallel to the great range* Between these outer 
lines and the main Cordillera a succession of level basins, 
generally opening into eacli other by narrow passages, 
extend far to the southward : in these the principal towns 
are situated, as San Felipe, Santiago, San Fernando* These 
basins or plains, together with the transverse fiat valleys {like 
that of Quillota) which connect them with the coast, T have 
no doubt are the bottoms of ancient inlets and deep bays, 
such as at the present day intersect every part of Tieri'^a del 
Fuego and tjie western coast. Chili must formerly have 
resembled the latter country ird the configuration of its land 
and water. The resemblance was occasionally showoi 
strikingly wlicn a level fog-bank covered, as with a mantle, 
all the lo^vor parts of the country : the wdiite vapour curling 
into the ravines beautifully represented little coves and 
bays, and here and there a solitai’y hillock peepmg up 
showed that it had formerly stood there as an islet* The 
contrast of these flat valleys and basins with the in^egular 
mountains gave the scenery a character which to me was 
nc’w and very interesting. 

From the natural slope to scaw^ard of these plains they are 
very easily irrigated, and in consequence singularly fertile. 
M^ithout this process tho land \vould produce scarcely 
anything, for during the whole summer the sky is cloudless* 
The mountains and hills are dotted over with bushes and low 
trees, and excepting these the vegetation is veiy scanty. 
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Each landowner in the valley possessea a certain portion of 
hill-countryj wliere his half- wild cattle, in considerable 
numbers, manage to hnd sufficient pasture. Onee jeai 

there is a grand rodeo, w^hen all the cattle are driven down, 
comited, and marked, and a certain number separated to 
be fattened in the irrigated fields. Wheat is extensivelj 
cultivated, and a good deal of Indian corn; a kind of bean 
is, how^ever, the staple article of food for the common 
labourers- The orohaixis produce an overflowing abundance 
of peaches, figs, and grapes. With all these advantages, the 
inhabitants of the country ought to be much more pl'osperous 
than they are- 

-The mayor-domo of the hacienda w^as good enough 

to give me a guide aaid fiesh horses, and in the morning -we 
get out to ascend the Canipana, or Bell Mountain, which is ■ 
six thousand four hundred feet high. Tlie paths wore very 
had, hut both the geology and scenery amply repaid the 
trouble. We reached, by the evening, a springy callci the 
Agua del Guanaco, which is situated at a great height. This 
must bo an old name, for it is very many years since a 
guanaco drank its ^'aters. During the ascent I noticed that 
nothing but bushes grew on the northern slope, whilst on the 
southern slope there was a bamboo about fifteen feet high. 
In a few places there were palms, and I was surprised to see 
one at an elevation of at least four thousand five hundred 
feet. Those palms are, for their family, ugly trees. Their 
stem is very large, and of a curious form, being thicker in 
the middle than at the base or top. They are excessively 
numerous in some parts of Chili, and valuable on account of 
a sort of treacle made from the sap. On one estate near 
Petorca they tried to count them, but failed, after having 
numbered several hundred thousand. Every year in the 
early spring, in August, very many are cut down, and when 
the trunk is lying on the. ground the crown of leav^ is 
lopped off. The sap then immediately begins to flow from 
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the upper ead, and continues so doing for some months ; it iSj 
lioweverj necessary that a thin slice should bo shaved off from 
that end every morning, so as to expose a fresh surface, A 
gooil %ree will give ninety gallons^ and all this must have 
been contained in the vessels of the apparently dry trunk. 
It is said that the sap flows much more quickly on those days 
when the sun is powerful ; and likewise, that it is absolutely 
necessary to take care, in cutting down the tree, tliat it 
should fall/with its head upwards on the side of the hill : for 
if it falls down the slope, scarcely any sap will how ; although 
in that case one would have thought that the action would 
have been aided, instead of checked, by the force of gra^dty. 
The sap is concentrated by boiling, and is then called treacle, 
which it very much resembles in taste. 

We unsaddled oui- horses near the spring, and prepared to 
pass the night. The evening was fine, and the atmosphere 
so clear that The masts of the vessels at anchor hi the bay of 
Valparaiso, although no less than twenty-six geographical 
miles distant, could be distinguished clearly as little black 
streaks. A ship doubling the point under sail appeared as a 
bright white speck. Anson expresses much surprise, in his 
■voyage, at the distance at which Ihs vessels were discovered 
from the coast - but he did not suflicieiitly aUo%v for the 
height of the land and the great transparoncy of the air. 

The setting of the sun was glorious — the valleys being 
black, -whilst the snowy peaks of the Andes yet retained a 
ruby tint. When it was dark we made a fire beneath a 
little arbour of bamboos, fried our chmrqui (or dried slips of 
beef), took our and were quite comfortable. There is 

an inexpressible charm in thus living in the open air. The 
evening was calm and still ; — the shrill noise of the mountain 
hizcacha, and the faint cry of a goatsucker, were occasionally 
to be heard. Besides these, few birds, or even insects, 
frequent these dry, parched mountains. 

August 17 th. — 111 the morning we climbed up the rough 
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miiss of greenstone which crowns the summit This rock, as 
frequently happens, was much shattered and hro en in 

able circumstance-namoly, that many of the surfaces 
presented every degree of freshness; 

Loken the day before, whilst on oto hchens 
lust become or had long grown attached. I y 

believed that this was owing to the frequent earthquakes 
that I felt inclined to hurry from below each loose pile, 
one might very easily be deceived in a fact of this kmd,_ 
doubted its accuracy, until ascending Mount Wellington m 
Van Diemen’s Land, where earthquakes do 
there I saw the summit of the mountam similarly 
and similarly shattered, but all the blocks appeared as if they 
had been hurled into their present position thousands o 

^ We s^ent the day on the summit, and I never enjoyed one 
more thoroughly. Chili, bounded by the Andes a^ the 
Pacific was seen as in a map. The pleasui e 
scenery, in itself beautiful, was 
reflections wbicb arose from the mere 

range with its lesser parallel ones, and of the broad \ -y 
Quilloto directly intersecting them. Who can avoid wonder^ 
4 at the force which has upheaved these “^ai s, and 
even more so at the countless ages which it nmst ha^e 
required to have broken through, removed, and le^ve led 
whole masses of theml It « ^vell m this case to call to 
mind the vast shingle and sedimentary beds of 
which, if heaped on the Cordillera, would mcreasc its hci^l 
by so many thousand feet. When in that country I 

Jondcred how any mountain chain ;f ^^^t 

masses and not have been utterly obliterated. W e must 
noT iL reverse the wonder, and ^^ubt whether 
time can grind down mountains-even the gigantic Goiddicra 

— into gravel and mud* 
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Tlie appearance of tho Andes ^vas different from that 
wliicli I had expected. The lower line of the snow was of 
course hormontal, and to this line the even summits of the 
rang^ seemed quite parallel Only at long intervals a group 
of points or a single cone showed w^here a volcano had 
existed or docs now exist. Hence the range resembled a 
great solid wall, surmounted here and there by a tower, and 
makiim a most perfect harrier to the country* 

Almost every part of the hill had been drilled by attempts 
to open gold-mines : the rage for raining has left scarcely a 
spot in Chili uiiexamined. I spent the evening as before, 
talking round the fire w ith my two corapanions. The Guasos 
of Oliilij who correspond to the Gauchos of the Pampas, arc, 
however, a very different set of beings. Chili is the more 
civiliiiecl of the two countries, and the iidiabitaiits, in con- 
sequence, have lost much individual character. Gradations 
in rank are much more strongly marked. The Guaso does 
not by any means consider every man his equal j and I was 
quite surprised to find that my corapanionB did not like to 
eat at the same time with myself. This feeling of inequality 
is a necessary coiiscquciice of the existence of an aristocracy 
of wealth. It is said that some few of the greater land- 
owmers possess from five to ten thousand pounds sterling per 
annum — an inequality of riches which I believe is not met 
with in any of the cattle-breeding countries eastward of the 
Andes. A traveller does not here meet that unbounded 
hospitality which refuses all payment, but yet is so kindly 
offered that no scruples can be raised in accepting it. Almost 
every house in Chili will receive you for the night, but a 
trifle is expected to be given in the morning ; even a rich 
man will accept two or three shillings. The Gaucho, although 
he may be a cut-throat, is a gentleman ; the Guaso is in 
few respects better, hut at the same time a vulgar, ordiiiaiy 
fellow. The two men, although employed much in the same 
manner, are different in their habits and attire ; and the 
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peculiarities o£ each are universal in their respeotivo countries. 
The aaucho seems part^ o^ his horse, ami scorns to exert 
himself excepting when on its hack ; the Guaso may he 
birecl to work as a labourer in the fields. The former bves 
entirely on animal food ; the latter almost wholly on 
vegetable. We do not here see the white boots, the broad 
drawers, and scarlet ohilipa— the picturesque costume of the 
Pampas. Here common trousers are protected by black and 
green worsted leggings. The poncho, howe^^er, is common 
to both. The chief pride of the Uuaso lies in his spurs, 
which are absurdly large. T measured one which was six 
inches in diameter of the rowel, and the rowel itselt 
contained upwards of thiiiiy points. The stirrups are on t e 
same scale, each consisting of a square, carved block ot woo , 
hollowed out, yet w^eigldiig three or four pounds. The Guaso 
is perhaps more expert with the than the Gaucho ; but 
from the nature of the country he does not know the use oi 

the Lolas, j 

August We descended the mountain, and passed 

some beautiful little spots* with rivulets and fine trees. 
Having slept at tfio same hacienda as before, we rode during 
the two succeeding days up the valley and passed througlx 
Quillota, which is more like a collection of nursery-prdens 
than a town. Tlie orchards were beautiful* presenting one 
mass of pcach-blossoms. I saw, also, in one or two places 
the date-palm. It is a most stately tree, and I should think 
a .rroup of them in their native Asiatic or African deserts 
must be superb. We passed likewise San FeUpe, a pretty 
stra^c^ling town like Quillota. I'he vaUey in this part 
expands into one of those great bays or plains, roaclung to 
the foot of the Cordillera, w-hich have been mentioned as 
forming so curious a part of the scenery of Chili. In the 
evening we reached the mines of J ajucl, situated in a ravine 
at the flank of the great chain. I stayed here five days 
My host, the superintendent of the mine, was a slirewd but 
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rather ignorant Cornish miner. He liad nmrried a Spanish. 

and did not mean to return home ; hut his admiratioii 
for the mines of Cornwall remained unbounded. Amotigst 
maiiy^ other questionSj he asked me, “How that (j^eorge Rex 
is dead, how many more of the family of Rexes are yet 
alive ^ This Rex certainly must he a relation of the great 
author Finis, who ivrote all books ! 

These mines are of copjier, and the ore is all shipped to 
Swansea, to be smelted. Hence the mines have an aspect 
singularly quiet as compared with those in England ; here, no 
smoke, furnaces, or great steam-engines disturb the solitude 
of the surrounding mountains. 

The Chilian government. Or rather the old Spanish law, 
encourages by every method the searching for mines. Tiie 
discoverer may work a mine on any ground by paying hve 
shillings ; and before paying this he may try, even in the 
garden of another man, for tw^enty days. 

Tt is now well known that the Chilian method of mining 
is the cheapest. My host says that the two principal 
improvements introduced by foreigners have been, drst, 
reducing by previous roasting the copper pyrites, wdiich, 
being the common ore in Cornwall, the English miners were 
astounded on their arrival to find thrown away as useless j 
secondly, stamping and washing the scoria from the old 
furnaces — by which process particles of metal are recovered 
in abundance. I have actually seen mules carrying to the 
coast, for transportation to England, a cargo of such cinders. 
But the first case is much the more curious. The Chilian 
miners wei^c so eonviuced that copper pyrites contained not 
a particle of copper that they laughed at the Englishmen 
for their ignorance ; who laughed in turn, and bought their 
richest veins for a few doDars. It is very odd that, in a 
country %vhere mining* had been extensively carried on for 
many years, so simple a process as gently roasting the ore to 
expel the sulphur previous to smelting it had never been 
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discovered. A few improvements have likewise been in- 
troduced in some of tbe simple machinery ; but even to the 
present day water is removed from some mines by men 
tiai'rviug it up tlic sLaft in. leatlicm » 

The labouring men vrork very hard. They have little time 
allowexl for their meals, and during summer and winter they 
begin when it is light and leave off at dark. They are paid 
one pound sterling a month, and their food is given then.. 
This for breakfast consists of sixteen figs and two small loaves 
of bread; for dinner, boiled beans; for supper, broken roasted 
wheat grain. They scarcely ever taste meat, as witli the 
twelve pounds per annum they have to clothe thcmselv^ 
and support their families. The miners who work in the 
mine itself have twonty-five shillings per month, and are 
allowed a little charqui. But these men come down from 
their bleak habitations only once in every fortnight or three 

^Durinf’’ my stay here I thoroughly enjoyed scrambling 
about these huge mountairLS. The geology', as might lavo 
been expected, was very interesting. The shattered and 
bakod rocks, traversed by innumerable dikes of greenst^e, 
showed what commotions had formerly taken place the 
scenery was much the same as that near the Bell of Quil- 
lota-drv, barren mountains, dotted at intervals by bushes 
with a “scanty foliage. The cactuses, or rather opuiitias 
were here very numerous. I measured one of a spherical 
fiirure, which, including the spines, was six feet and four 
inches in circumference. The height of the common cyhm 
drical, branching kind, is from twelve to fifteen feet, an^ 
the girth (ivith spines) of the branches between tliree and 

four feet. j 

A heavy faU of snow' on the mountains pevented me, 

during the last two days, from making some interesting ex- 
enraious. I attempted to reach a lake which the inhabitants, 
from some unaccountable reason, believe to be an arm of tlie 
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sea^ Dll ring a very dry season it Avas proposed to attempt 
cutting a cliamiel from it for tlie sake of the water ; but the 
padrCj after a consultation, declared it vvas too dangerous, as 
all Chili would be iimndated, if, as generally supposed, the 
lake was connected with the Pacific. Wc ascended to a great 
height, but becoming involved in the snow-drifts, failed in 
reaching this wonderful lake, and had some difficulty in re- 
turning. I thought we should have lost our horses; for 
there was no means of guessing how deep the drifts were, 
and the animals when led could only move by jumping. The 
black sky showed that a fresh snow-storm was gathering, 
and w-e therefore were not a little glad when wc escaped. 
By the time w e reached the base the storm commenced, and 
it was lucky for us that this did not happen three hours 
earlier in the day. 

Arigust ^66 /l — We left Jajuel and again crossed the basin 
of San Felipe. The day wras truly Chilian — glaringly bright, 
and the atmosphere quite clear. The thick and uniform 
covering of newly-fallon snow rendered the view of the vol- 
cano of Aconcagua and the main chain quite glorious. We 
w^oro now on the road to Santiago, the capital of Chili. We 
crossed the Cerro del Talguen, and slept at a little rancho. 
The host, talking about the state of Chili as compared with 
other countries, was very humble ; “ Some see with two eyes, 
and some wdth one; but for my part I do not think that 
Chili sees with any.^^ 

A^i(p/£t — After crossing many low hills, we descended 
into the small land-locked plain of Giiltron. In the basins, 
such as this one, winch are elevated from one thousand to 
two thousand feet above the sea, two species of acacia, wdiich 
are stunted in their forms, and stand wide apai^t from each 
other, grow^ in large numbers. These trees ai^e iiever found 
near the sea -coast ; and this gives another characteristic 
feature to the scenery of these basins. We crossed a low 
ridge Avhich separates Guitron from the great plain on wdiich 
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Santiago stands. The view was here pre-eminently striking : 
the dead level snrfece, covered in parts hy woods of aoacia, 
ard with the city in the distance, abutting horizontally 
against the base of the Andes, whose snowy peaks were 
bright with the evening sun. At the hrst glance of this 
view, it was quite evident that the plain represented the 
extent of a former inland sea. As soon as we gained tlie 
level road wo pushed our horses into a gallop, and reached 
the city before it was dark. 

I stayed a w'eok in Santiago, and enjoyed niyselt very 
much. In the morning T rode to various places on the plain, 
and in the evening dined with several of the Englisli mer- 
chants, whose hospitality at this place is well known. A 
never -failing source of pleasure was to ascend the little 
hillock of i-ock (St. Lucia) w'hich piejeets in the middle ot 
the city The scenery certainly is most striking, and, as I 
have said, very pecnliar. I am informed that this same 
character is common to the cities on the great Mexican plat- 
form. Of the town 1 liavo nothing to say in detail : it is 
not so line or so largo as Buenos Ayres, but is built after the 
same model. 1 arrived here hy a circuit to the north ; so 1 
resolved to return to Valparaiso hy a rather longer excursion 

to tho south of the direct road. _ 

Sentemher df/i,— By the middle of the day we arrived at 
one of the suspension bridges, made of hide, which crosses the 
Maypu a large turbulent river a few leagues southwmrd ot 
Santiago. These bridges are very poor affairs. Tho road, 
following the curvature of the suspending ropes, is made 
of bundles of sticks placed close together. It was full ot 
boles and oscillated rather fearfully, even with the weight 
of a man leading his horse. In the evening wo reached a 
comfortable farm-house, where there were several very pretty 
seiioritas. They were much horrified at my having enterca 
one of their churches out of mere curiosity. They asked me, 
“ Why do you not become a Christian, for our religion is cer- 
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tainl” I assured thorn I wa^i a sort of Christian; hut they 
would not hear of it, appealing to my own words — Do not 
your padres, your very bishops^ marry Tlie absurdity of 
a bishop having a wife particularly struck them : they scarcely 
knew w hether to be most amused or horror-struck at such an 
enorfuity, 

6lL — We proceeded due south, and slept at Kaocagua. 
The road passed over the level but narrow plain, bounded on 
one side by lofty hills, and on the other by the Cordillera. 
The next day w^e turned up the valley of the Eio Cachapual, 
in whiqli the hot-baths of Oauc[iienes, long celebrated for their 
medicin^ properties, are situated. The suspension bridges, 
in the less frequented parts, are genemlly taken down during 
the winter when the rivers are low. Such was the case in 
this valley, and we were therefore obliged to cross the stream 
on horseback. This is rather disagreeable, for the foaming 
water, though not deep, rushes so quickly over the bed of 
large rounded stones that one^s head becomes quite confused, 
and it is diilloult even to perceive wlicther the horse is mov- 
ing onward or standing still In summer, when the snow 
melts, the torrents are quite impassable ; their strength and 
fury is then extremely great, as might he plainly seen bj^ the 
marks which they had left. Wo reached the baths in the 
evening, and stayed there live days, being confined the two 
last by heavy rain. The buildiiigs consist of a square of 
miserable little hovels, each wdth a single table and bench. 
They are situated in a narrow deep vidley just witliout the 
central Cordillera. It is a quiet, solitary spot, wdth a good 
deal of void beauty. 

The mineral springs of Cauquenes burst forth on a line of 
dislocation, crossing a mass of stratified rock, the whole of 
which betrays the action of heat. A considerable quantity 
of gas is continually escaping from the same orifi.ces with 
the \vatei'. Though the springs are only a few yards apart, 
they have veiy cHfferent temperatures ; and this appears to 
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bo tlie result of an unequal mixture of cold ^vater; for 
those ith the lowest temperature have scarcely any mineral 
taste» After the great eaithquake of 1822 the springs ceased, 
and the w atcr did not return for nearly a yean They were 
also much affected by the earthquake of 1835, the tempera^ 
ture being suddenly changed from 118" to 92" * It seems 
probable that mineral waters rising deep from the bowels of 
the earth would always be more deranged by subterranean 
disturharices than those nearer the surface. The man who 
had charge of the baths assured me that in summer the water 
is hotter and more plentiful than in winten The former 
circumstance I should have expected, from the less mixture, 
during the dry season, of cold water ; but the latter state- 
ment appears very strange and contradictory. The periodical 
increase during the summer, when rain never falls, can, I 
think, only be accounted for by the melting of the snow ; yet 
the mountains which are covered by snow during that season 
aro three or four leagues distant from the springs. I have 
no reason to doubt the accuracy of my informer, w^ho, having 
lived on the spot for several years, ought to bo well ao^ 
quainted wutli the cirouni stance, which, if true, certainly is 
very curious; for we musfc suppose that the snow-water, 
being conducted through porous strata to the regions of heat, 
is again thrown np to the surface by the line of dislocated 
and injected rocks at Oauquenes. And the regularity of the 
phenomenon w'ouhl seem to indicate that in this district 
heated rock occurred at a depth not very great. 

One day I rode up the valley to the farthest inhabited 
spot. Shortly above that point the Oachapual divides into 
two deep tremendous ravines, which penetrate directly into 
the great range. I scrambled up a peaked mountain, prob' 
ably more than six thousand feet high. Hero, as indeed 
everywhere else, scenes of the highest interest presented 
themselves. It was by one of these ravines that Tinchciia 
* Cftldcleugh, in Transact, for 1SS6, 
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entered Cliili and ravaj^^ed tho iieighbouniig connity. Tliis 
ifi the same man ^vhose attack on an cstancia at tlic llio 
Negro 1 have described. He was a renegade half -cast 
Spaniard, w-ho callcctcd a great body of Indians together and 
este.blished himself by a stream in the Pam|:)as, which place 
none of the forces sent after him could ever discover. From 
tliis point lie used to sady forth, and crossing the Ocmdillera 
by passes hitherto imatteniptcd, he ravaged the farm-houses 
and drove the cattle to his seci'et render: voiis, Piiielieira 
was a capital horseman, and he made all around him equally 
good, for he invariably shot any one who hesitated to follow 
him. ItNsfas against this man, and other wantleriiig Indian 
tribes, that Rosas waged the war of extermination. 

— We left the baths of Oaiiquenes, and re- 
joining the main road, slept at the Rio Claro. From this 
place we rode to the town of San Fernando. Before arriviru/ 
there, the last land-1 ocked basm had expanded into a great 
plain, which extended so far to the south that the snowy sum- 
mits of the more distant Andes w^ere seen as if above the 
horizon of the soa. San Femando is forty leagues from San- 
tiago ; and it wa.s my farthest point southward, for w^e here 
turned at right angles foulards the coast We slept at the 
gold-mines of A^aquil, which are ^vorked by Mr. Nixon, an 
American gentleman, to whose kindness I was much in^ 
deb ted durii^g the four days I stayed at his house. Tho next 
morning we rode to the mines, wdjieh are situated at the dis- 
tance of some leagues, near the summit of a lofty hill. On 
the wvay we had a glimpse of the l^ke Tagua-tagua, cele- 
brated for its floating islands, which have been described by 
M. Gay.^ They are coinpOxSed of tke stalks of various dead 
plants intertwined together, and on the surface o£ which other 
living ones take root. Their form is generally circular, and 

* ‘^Annalcs dos faiences K^iturellea,” Marf^h ISl-iLi. M. a itcalovg and able 
natnrallst, was then inunipiod in atudj^iug every brancli of natural history through- 
out the hiiiigdom oi Chili. 

(100) 21 
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tlieii- thickness fi'om four to six feet, of ^vhioh tlic greater 
part is immersed in the water. As the wind blows, they 
pass from one side of tho lake to the other, and often carry 
cattle and liorscH aii pass^engei’S- 

Wlien we arrived at tlie mine, I was struck hj the pale 
appearance of many of the melt, and imi[iiircd from Mi\ Nixon 
1‘cspecting tlieir condition. The mine is four hundred and. 
fifty feet doep^ and each man brings np about two hundred 
pounds weight of stone. With this load they have to climb 
up the alternate notches cut in the trunks of trees, placed 
in a zigzag line up tJic shaft. Even beardless young men, 
eighteen and twenty years old, with little muscular develop- 
ment of their bodies (they are quite naked, excepting drawers) 
ascend with this great load from nearly the samo depth. ^ A 
strong man, avIio is not accustomed to this labour, perspires 
most profusely with merely carrying up his own body, \\ith 
this very severe labour, they live cntii-ely on boiled beans 
and broad. They would prefer having bread alone; but 
their masters, finding that they oaimot work so hard upon this, 
treat them like liorses, and make them eat the beans. Tlieii 
pay is here rather more than at the mines of dajuel, being 
from twenty-four to twenty-eight shillings ]ier month, ihey 
leave the mine only once in three weeks, wlmn they stay Avitli 
their families for two days. One of the rules in this mine 
sounds very harsh, but answers pretty well for the master. 
The only method of stealing gold is to secrete pieces of the 
ore, and take thorn out as occasion may offer. Whenever 
the niajor^doino finds a lump thus hidden, its full vuluc is 
stopped out of tho Avages of all the men, who thus, without 
they all combine, arc obliged to keep watch over each other. 

Wlien the ore is brought to the mill, it is gi'ound into an 
impalpable powder ; tlio process of washing removes all the 
lighter particles, and amalgamation finally secures the gold- 
dust. The washing, Avhen described, sounds a very simple 
pTOcess ; but it is beautiful to see how the exact adaptation 
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of the current of water to the specific gravity of the gold so 
easily separates the powdered matrix from the metal. The 
mud whieh passes from the mills is collected into pools, where 
it subsides, and every now' and then is cleared out and 
thrown into a common heap. A great deal of cliemical ac- 
tion then commences ; salts of various kinds effloresce on the 
surface, and the mass hecomes hard. After having been 
left for a year or two, and then rew'ashed, it yields gold ■ 
and this process maybe repeated even six or seven times,' 
but the gold each time becomes less in quantity, and the in- 
tervals -qrequ ire d (as the inhabitants say, to "generate the 
metal) arevlonger. There can be no doubt that the chemical 
action already mentioned each time liberates frosli gold fi'om 
some combination. The discovery of a method to effect this 
before the first grinding would without doubt raise the 
value of gold-ores many fohl. It is curious to find how the 
minute particles of gold, being scattered about and not cor- 
roding, at last accum ulate in some quantity. A short time 
since a few minors, being out of w’ork, obtained permission 
to scrape the ground round the house and mill : they washed 
the earth thus got together, and so procured thirty dollars’ 
worth of gold. This is an exact comiteTpait of what takes 
place in nature. Mountains suffer degradation and wmar 
away, and with them the metallic veins which they contain. 
Tlio hardest rock is worn into impalpable mud, the ordinary 
metals oxidate, and both are removed ; hut gold, platina, and 
a few others are nearly indestructible, and from their w'eiglit, 
sinking to the bottom, are left behind. After whole moun- 
tains have passed through this grinding-mill, and have been 
w'ashed by the hand of nature, the residue becomes metallif- 
erous, and man finds it worth his while to complete the task 
of separR.tion, 



Bad as the above treatment of the minors appear^^ it is 
gladly accepted of by them, for tlie condition of the laboisr^ 
iiig agricnlturists is much worse. Tlieir wages are lower. 
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and thny live almost exclusively on beans. This poverty 
nuist be chiefly owing to the fendal-like system on which the 
land is tilled: the landowner gives a small plot o£ ground 
to the labourer, for building on and cultivating, and in re- 
turn has his services (or those of a proxy) for every day of 
his life without any wages. Until a father lias a grown-up 
son, who can by his labour pay the rent, there is no one, 
except on occasional days, to take cai'c of his own patch of 
ground. Hence estrome, poverty is very common among tlie 
labouring classes in this country'. 

There are some old Indian ruins in tills neighbourhood, 
and I was shown one of the perforated stones which Mohna 
mentions as being found in many places in considerable num- 
bers. They are of a circular flattened form, from live to sis 
inches in diameter, with a hole passing quite through the 
centre. It has generally been supposed that they were used 
as heads to clubs, although their form does not appear at all 
well adajited for that purpose, BurchelH states that some 
of the tribes in Southern Africa dig up roots by the aid of 
a stick pointed at one end, the force and weight of which is 
increased hy a round atone wdth a hole in it, into which the 
other end is firmly wedged. It appears probable that the 
Indians of Ohili formerly used some such rude agricultural 
instrument. 

Olio day a Gorman collector in natural liistory, of the 
name of Eenous, called, and nearly at the same time an old 
Spanish lawyer. 1 was amused at being told the conversa- 
tion w'hich took place between tliem. Kenous speaks Span- 
ish so well that the old lawyer vnistook him for a Chilian. 
Renous, alluding to me, asked him what he thought of the 
King of England sending out a collector to their couiitiy to 
pick^^up li?:ards and beetles, and to break stones. The old 
gentleman thought seriously for some time, and then said : 

It is not well — hay un gato enca-rado aqui (tliero is a oat 

■ Burtilieira Travels, Tol. if., p. 
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ssliut up here). jVo man is so rich as to send out people to 
pick up such rubbish* 1 do not like it. If one of us ^vere to 
go and do such things in England^ do not you think tho King 
of England would Ycry soon send us out of his country 
iVnd this old gentleman^ from his profossiorij belongs to the 
better informed and more intelligent classes ! Kenous him- 
self, two or three years before, left in a house at San Eernando 
some caterpillars, under charge of a girl to feed, tJiat they 
might turn into butterflies. This was rumoured through the 
town, and at last the padres and governor consulted together, 
and agi;eed it must be some heresy. Accordingly, when 
Reno us rHurned, he ’was arrested, 

Seple/nbe?' — We left Yaquil, and followed tlie fiat 
valley, formed like that of Quiliota, in w-hicli the Rio Tin- 
dericlica Hows, Even at these few miles south of Santiago 
the climate is innch damper ; in consequence there wTre fine 
tracts of pasturage, which were not iiiigated, {20th.) Wo 
followed this valley till it expan de<l into a great plain, which 
reaches from the sea to the mountains west of Bancagua, 
We sltortly lost all trees and eveiL bushes, so tliat the im 
habitants are nearly as badly off for fircW'Ood as those in the 
Pampas, jSTever having heard of these plains, I was much 
surprised at meeting with such scenery in ChilL The plaius 
belong to more than one series of dilfei'ent elevations, and 
they are travei*sed by broad ilat'-bottomed valleys ; both of 
which circumstances, as in Patagouia, bespeak the action of 
the sea on gently rising land In the steep cliffs bordering 
these valleys theie are some large caves, which no doubt 
were originally formed by the waves : one of these is cele- 
brated under the name of Cueva del Obispo, having formerly 
been consecrated. During the day I felt very unwoll, and 
from that time till the end of October did not recover. 

September 22nd . — We continued to pass over green plains 
without a ti’ec. The next day we aiTived at a house near 
JSTavedad, on the sea-coast, where a rich hacieiidero gave us 
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lodgings. I stayed here the two ensuing chiys, and, although 
very unwell, managed to collect from the tertiary formation 
some miirine sltells* 

2-^^th, Our course was now directed towards "V a] par ai so, 

which with great difficulty I reached on the 27th, and was 
there confined to my bed till the end of October, During 
this time I was an inmate in Mr. Corlicld’s hou.so, whose 
kindness to me I do not know Kow to expi'ess* 

I wiil here add a few otiservations on some of the animals 
and birds of Chili. Tlie puma, or South American lion, is 
not uncommon This animal has a wide geographical range, 
being found from the equatorial forests, throughout the de- 
scrt.s"of Patagonia, as far south as the damp and cold lati- 
tudes (53" to 54') of Ticrra del Puego. 1 have seen its 
footstejys in the Cordillera of central Chili, at an eloyation 
of at least ten thousand feet. In La Plata the puma preys 
chieflv on deer, ostriches, bizcacha, and other small quadru- 
peds ; it there seldom attacks cattle or horses, and most 
rarely mam In Chili, however, it destroys many young 
horses and cattle, owing probably to the scarcity of other 
quadruiiieds: T heard, likewise, of two men and a woman 
who had been thus killed. It is asserted that the puma 
always kills its prey by springing on the shoulders, and then 
drawing back the head with one of its paws until the ver- 
tebrie break. I liave seen in Patagonia the skeletons of 
guanacos with their necks thus dislocated. 

The puma, after eating its fill, covers the carcass with 
many large bushes, aud lies down to %vatch it. This habit 
is often the cause of its being discovered ; for the condoi-s, 
wiiceling in the air, every now and then descend to paiiake 
of the feast, and being angrily driven away, rise altogether 
on the wing. The Ohileno G uaso then knows tlicre is a lion 
watcliing his prey ; the word is given, and men and dogs 
huiTy to the chase. Sir F. Head says that a Gauche in the 
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PampaBj upon merely seeing some condors wheeling in the 
air, cried, “A lion!” I could never myself meet vitli any 
one who pretended to such powers of discrimination. It is 
asserted that if a puma has once been betrayed by thus 
watching the careaas, and has then been hunted, it never 
resuTnes this habit \ but that having gorged itself, it wanders 
far away* The puma is easily killed* In an open country 
it i>s first entangled with tlie bolas, then lazoed, and dragged 
along the ground till rendered insensible. AtTandeei (south 
of the^lata) I was told that within three months one hun- 
di-ed wxre thus destroyed. In Chili they are generally 
driven up Imshes or trees, and are then either shot or baited 
to death by dogs* Tlie dogs employed in this chase belong 
to a particulai- breed, called leoneros : they are weak, slight 
animals, like long-legged terriers, but are born with a par- 
ticular instinct for tliis sport. The puma is described as 
boing very crafty. When pnisued, it often returns on its 
former track, and tlien suddenly making a spring on one 
side, waits there till the dogs have passed by. It is a very 
silent aiiiroal, uttering no cry even when wonmled, and only 
rarely during the breeding season* 

Of birds, two species of the genus Pteroptoehos (megapo- 
dius and albicollis of Kittlitz) are perhaps the most conspic- 
uous. The former, called by the Cliilenos “ el turco,” is as 
largo as a fieldfare, to which l)ird it has some alliance \ but 
its legs are much longer, tail shorter, and beak stronger ; its 
colour is a reddish-brown. The turco is not uncommon. It 
lives on the ground, sheltered among the thickets which are 
scattered over the dry and sterile hills. Witli its tail erect 
and stiltdike legs, it may be seen every now and then pop- 
ping from one bush to another with uncommon quickness. 
It really requires little iinagiriation to believe that the bird 
is ashamed of itself, and is aware of its most ridiculous 
figure. On first seeing it, one is tempted to exclaim, ^*^A 
vilely -stu lied specimen has escaped from some museum^ and 
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has coBie to life again 1” It caimot he made to take iHgliL 
witlujut tlie greatest trouble ; nor docs it rim^ hut only hops. 
Tlie Vrarious loud cries which it utters when concealed amongst 
the bushes aro as strange as its appearance. It is said to build 
its nest in a deep hole beneath tlie ground. T dissected se- 
veral specimens. The gizzard, wdiich was very muscular, 
contained beetles, vegetable fibres, and pebbles. From this 
character, from the length of its legs, scratching feet, mem- 
branous covering to the nostrils, shoit and arched wings, this 
bird seems in a certain degree to connect the thruslios with 
tlie gallinaceous order. 

The second species (or P. Liibwollii) is allied to the first 
in its general form. It is called ta]>acolo, or cover your 
posterior/^ And well does the shameless little bird deserve 
its name, for it eaTTies its tail more than erect — that is, iii' 
dined backward towards its head. It is very common, arul 
frequents the bottoms of hedge-rows, and the hushes se^it- 
tere{l over the barren hills, where scarcely another bird can 
exist. In its general manner of feeding, of quickly hopping 
out of the thickets and back again, in its desire of conceab 
meet, nn willingness to take llighb, and nidiflcatioii, it bears 
a close resomblanee to the turco ; but its appearance is not 
quite so ridiculous. The tapacolo is very crafty. Wlien 
frightened by any person, it wdl] remain motionless at the 
bottom of a bush, and will then, after a little while, try with 
much address to crawl away on the opposite side. It is also 
an active bird, and continually making a noise. These noises 
are various, and strangely odd \ some are liko tlie cooing of 
doves, otliers like the bubbling of water, and many defy all 
similes. The country people say it changes its cry five times 
in the year, according to some change of season, 1 suppose.^ 

* It is 5 a remarkable fjiet thfit Molina ^ tbouj^h describing In detail a.11 the birds and 
aniinals of CMlis never once mentiouB tbls genus, tlie species of whicii are so ocim- 
mon, and so remarkable In their habits. Was he at a loss Jiow to classify them, aad 
did lie conseciuentlT think tliat silence was tJie more pnidcnt etinrse? It is one 
more instjince f)t die fieqnency of omisBions by autlioTs ou those very subjects 
where it might ha,ve been least expected. 
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Two species of Jui mining- birds are common : Trochilm Jbr- 
fimlm is found over a space of two thousand live hundred 
miles on the west coast, froTjii the hot dry couiitry of lima 
to the forests of Tierra del Fuego, where it may be seen Hit- 
ting about in snow-storms. Tn the wooded island of ChOoe, 
which has an extremely humid climate, this little bird, skip- 
ping from side to side amidst the d lapping foliage, is perhaps 
more abundant than almost any other kind I opened the 
stomachs of several s]>ecimciis, shot in diflerent parts of the 
'^eon^tinent, and in all, remains of insects were as numerous as 
in the stomach of a creeper. When this species migrates in 
the summer soutliward, it is replaced by the arrival of another 
species coming from the north. This second kind {Trockiln.^ 
gigas) is a very large l>ird for the delicate family to which 
it belongs. Wlien on. the wing its appearance is singular. 
Like others of the genus, it moves from place to place witli a 
rapidity which may be compared to that of syrphus among 
Hies, and sphinx among moths ; but whilst liovcring over a 
llower, it Haps its wings with a very slow and powerful 
movement, totally different from that idbratory one common 
to most of the species, which produces the In ni] ruing noise* 
I never saw any other birti where the force of its wings ap- 
peared (as in a butterlly) so powerful in proportion to the 
weight of its body. When hovering by a Hower, its tail 
is constantly ex[>anded and sliut like a fan, the body being 
kept in a nearly vertical position. This action appears to 
steady and support the bird between the slow movements of 
its wings* Although Hying from Ho^s^er to Howler in searcli 
of food, its stomach generally contained abundant remains of 
insects, which, I suspect, are much more the object of its 
search than honey. The note of this species, like that of 
nearly the whole family, is extremely shrill. 
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CHILOE AKD CHO^rOS ISLAKPS. 

Chiloe — (i^pect — Bmt €^mrdon — Indiarh&—C€L&iro ^-Tmne 
/oa; — A,^cmd San Fedro—OJtonits Arckipdago — Pmhmdu of 
Montm — Granitic ra;n{je ■ Boat-wrecked sailors^ — Zow's liar !xiur— Wild 
potato— Formation of peat—MfiOpotajmiSi oUfr and micc—Ckeuc-a-a and 
Barkmp-hird — Opeliorkpnchus — Singular character of ornithol-og -^ — 
Felrels. 

A^ovember lOth. — Tho Bmgk fifiiled from Yalpamisrio to the 
south y for the purpose of surveying the southern part of 
Chilij the island of Chiloe, and the broken land called 
the Ohoiios Archipola.go, as far south as the peninsula of 
Ties Montes* On tho 21st we anchored in the bay of San 
CarloSj the capital of Ohiloe. 

This island is about ninety miles long^ wdth a breadth of 
rather less than thirty. Tho land is hilly, but not mountain 
ous, and is covered by one great forest, except where a few 
green patches have been cleared round the thatched cottages. 
From a distance the view soincw^hat resembles that of Tierra 
del Fuego ; but the woods, wdieii seen nearer, are incompar- 
ably more beautiful. Many kinds of hno evergreen trees, 
and plants with a tropical character, here take tho place of 
the gloomy heech of the southern shores. In winter the 
climate is detestable, and in summer it is only a little better* 
I should tbiTik there aie few parts of the world within the 
temperate regions where so much rain falls. The winds are 
very boisterous, and the sky almost always clouded i to liave 
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a woek of fine watkcr is something wonderful. It is even 
difficult to get a single glimpse of tlie Cordillera. During 
our first visit, once only the volcano of Osorno stood out in 
^ bold relief, and that was before sunrise : it was curious to 
watch, as the sun rose, the outline gradually fading away in 
the glare of the eastern sky. 

The inhabitants, from their complexion and low stature, 
a|)pear to have three-fourths of Indian blood in their veins. 
They arc an humble, <^uiet, industrious set of men. Although 
.^le fertile soil, resulting from tJm decompo.sifcion of the 
volcanic rocks, sup]ioTts a rank vegetation, yet the climate is 
not favourable to any production which requires much sun- 
shine to ripen it. There is very little pasture for the larger 
quadrupeds, and in consequence the staple articles of food 
are pigs, potatoes, and fish. The people all dress in strong 
woollen garments, which each family makes for itself, and 
dyes with indigo of a dark blue colour. The aits, however, 
are in the rudest state, as may be seen in their strange 
fashion of ploughing, their method of spinning, grinding corn, 
and in the construction of their boats. The forests are so 
impenetrable that the land is nowhere cultivated except near 
tlie coast and on the adjoining islets. Even where paths 
exist they are scarcely passable from the soft and swampy 
state of the sod. The inhabitants, like those {>f Tien a del 
Euego, move about cbielly on the beach or in boats. 
Although with plenty to eat, the people are very poor: there 
is no demand for labour, and consequently the lower orders 
canrtot scrape together money sufiicieiit to jsurchasc even the 
smallest luxuries. There is also a great deficiency of a cir- 
culating medium. I have seen a man biinging on his back 
a bag of charcoal with which to buy some trifle, and another 
cari'ying a plank to exchange for a bottle of wdne. Hence 
every tradesman must also be a merchant, and again sell the 
goods which he takes in exchange. 

JVo-vemher 24.tk . — The yawd and whale-boat were sent under 
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the command of Mr. (now Captain) SnliYan^ to survey the 
eiisterii or inland coast of Chiloc; and with orders to meet tlio 
at the southern extremity of the island, to wliicli 
point she would proceed by the outside , so as thus to circum- 
navigate tlic whole. T accompanied this expedition, but 
instead of going in the boats the first day, I lured lioi’ses to 
take me to Chacao, at the northern extremity of the island. 
The roa{l followed tlie coast, every now and then crossing 
promontories covered by tine forests* In. these shaded paths 
it is absolutely necessary that the whole i.'oad should be made 
of logs of wood, wdiich are squared and placed, by the side of 
each other. I’rom the rays of the sun never penetrating the 
evergreen foliage, the ground is so damp and soft that except 
by this means neither man nor liorse w ould be able to pass 
along. 1 arrived at tho village of Chacao shortly after tliQ 
tents belonging to the boats were pitched for the night. 

Tlie land in this neighbourhood has been extensively 
cleared, ami there were many quiet and most ]>icturcsque 
nooks ill tho forest. Chacao was formerly the principal port 
in tho island, but many vessels having been lost, owing to the 
dangerous curients and rocks in the straits, tho Spanish 
govcriiineiit burnt the church, and thus arbiti^arily compelled 
the greater number of inhabitants to migrate to San Carlos. 
We had not long bivouacked before the baiefooteti son of the 
governor came down to reconnoitre us. Seeing the English 
flag hoisted at the yawbs mast-head, he asked, with the 
utmost iiidiilerencc, wdietlier it ivas alvvays to fly at (lliacao. 
In several placers the inhabitants were much astonished at the 
appearance of men- of- war h boats, and hoped and believed 
it ’was tho forerunner of a Bpaarish fleet, coming to recover 
the island from the j patriot goveriimcnt of Chili* All the 
iiien in power, liowcvcr, had been informed of our intended 
visit, and were exceedingly civil. While we were eating our 
supper, the governor paid us a visit. He had been a 
lieutenaiit-coloiiel in the Spanish seri^dce, but now was miser^ 
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ably poor. Ho gave us two slieep^ aiid acocptcfl in return 
two cotton handkercliiefs, some brass trinkets, and a little 
tobacco. 

. — Torrents of rain. Wc managed, iiowever, to run 

down the coast as far as Hua]>i -lenou. Tlie whole of this 

eastern side of Chiloc has 021c aspect. Tt is a plain, broken 
by v^aUeys and divided into little islands, and the whole 
thickly covered with one impervious blackish -green forest. 
Oil the margins there are some cleared spaces, surrounding 
'-tjm high^roofed cottages. 

^ 6 tA — The day rose splendidly clear. The volcano of Osoriio 
was spouting out volumes of smoke. This most beautiful 
mountain, formed like a perfect coue, and white with snow, 
staiicis out in front of tlie Cordillera. Another gi^eat volcano, 
with a saddle-shaped summit, also emitted from its immense 
crater little jets of steam. Subsequently w^c saw the lofty- 
peaked Goroovado — wmll dcseiwing the name of el famoso 
Oorcovado.” Thus we beheld from one point of view three 
great active voi canoes, each about seven thousand feet high. 
In addition to this, far to the south there were other lofty 
cones covered with snow, which, although not knowm to be 
active, must be in their origin volcanic. The line of tlie 
Andes is not in this neighbourhood nearly so elevated as in 
Chili ; neither does it appear to form so perfect a banier 
botw’ccn the regions of the earth. This great range, although 
rumiiiig in a straight north and south line, owdng to an 
optical deception always appeared more oi' less curved, for the 
lines drawn from each peak to the beholder's eye necessarily 
converged like the radii of a semicircle ; and as it was not 
possible (owdng to the clearness of the atmosphere and the 
absence of aU intermediate objects) to judge how^ far distant 
the farthest peaks were off, they appeared to stand in .a 
flattish semicircle. 

Landing at midday we saw^ a family of pure Indian ex- 
traction. The father was singularly like York Minster, and 
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some of tlie younger boys, with their ruddy complexions, 
might have been mistaken for Pampas TndiaTis. Everything 
I have seen convinces me of the close connection of tho 
difierent American tribes, who neveitheless spoo.k distinct 
languages. This party could muster but little iSpanish, aud 
talked to each other in their own toiigue. It is a pleasant 
thing to SCO the aboiugines advance<l to the same degree of 
civilhsatLOn, however low that may be, which their white 
conquerors have attained* More to the south we saw many 
puro Indians : indeed, all tlie inhabitants of some of the islets 
retain theii' Indian surnames. In tl:tc census of 1832 there 
were in Ohiloe and its clopondeocies forty-two thousand souls : 
the greater number of these appear to be of mixed blood. 
Eleven thousand retain their Indian surnames, but it Is pro- 
bable that not nearly all of these are of a pure breed. Their 
manner of life is the same with that of the other poor 
inhabitants, and they arc all Christians \ hut it is said that 
they yet retain some strange superstitious ceremonies, and 
that they pretend to hold communication with the devil in 
certain caves* Formerly, every one convicted of this offence 
was sent to the Inquisition at Lima. Many of the inhabit- 
ants who are not included in the eleven thousand with Indian 
surnaines cannot be distinguished by their appearance from 
Indians, Cromer, the governor of Lemuy, is descended from 
noblemen of Spain on both sides, but by constant inter- 
marriages with the natives the present man is an Indian. 
On the other hand, the governor of Quinchao boasts much of 
his purely kept Spanish blood* 

We reached at night a beautiful little cove north of the 
island of (^aueahuc* Tlie people here complained of want of 
land. Tills is paitly owing to their own negligence in not 
cleariug the wmods, and partly to restrictions by the goverii- 
mont, wliich makes it iiecessary before buyifig ever so small 
a piece to pay two shillings to the suryeyor for measuring 
each quadra (one hundred and fifty yards squaie), together 
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with whatever price he fixes for the value of the land. 
After his valuatioiij the land must bo put up three times to 
auction^ and if no one bids more tho purchaser can liave it at 
that rate. All these exactions must be a serious check to 
clearing the ground, wbeiT tho iiiliabitaiits are so extremely 
poor. In most countries forests are removed without much 
diifieulty by the aid of fire, but in Chiloe, from the damp 
nature of the climate and the sort of trees, it is necessary 
first to cut them down. This is a heavy drawback tt> the 
p*;Qsperity of Chiloe. In the time of the Spaniards the 
Indians could not hold landj and a family, after having 
cleared a ]3ieee of ground, might be driven away, and the 
property seized by the government. The Chilian authorities 
are now [jorforming an act of justice by making retribution 
to these poor Indians, giving to each man, accoiding tct his 
grade of life, a certain portion of land. The value of 
uncleared ground is very little. The government gave Mr, 
Douglas (the present surveyor, wlio informed me of these 
circumstances) eight and a half square miles of forest near 
Ban Carlos, in lieu of a debt; and this he sold for three hun- 
dred and fifty dollar's, or about £70 sterling. 

The two succeeding days were fine, and at night we reached 
the island of Quinchao. This neighbourhood is the most 
cultivated part of the archipelago, for a bread strip of land 
on the coast of the main island, as well as on many of the 
smaller adjoining ones, is almost completely cleared. Borne 
of the farm-houses seemed very comfortable, I was curious 
to ascei-tain how rich any of these people might be ; but Mr. 
Douglas says that no one can be considered as possessing 
a regular income. One of the richest landowiicrs might 
possibly accumulate, in a long irrdustrious life, as much as 
1,000 sterling; but should this happen, it would all be stowed 
away in some secret corner, for it is the custom of almost 
every famih^ to have a jar or treasure-chest buried in the 
ground. 
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Womnihm' Early on Siniday morning we readied 

Castro, the ancient capital of Chiloe, hut now a most forlorn 
and deserted place. The usual quadrangular arrangement of 
Spanish towns could be traced, but the streets and. jilaza w'ere 
coated with fine green turf, on which sheep were browsing- 
The dmreh, which stands in the middle, is entirely built of 
plank, and has a picturcs<i[ue and venerable appearance. 
The poverty of the place may be conceived from the fact 
that although containing some hundreds of inhabitants, one 
of our party w as unable any w^here to purchase cither a pound 
of sugar or an ordinary knife. IS'o individual possessed eitlier 
a w a tell or a clock ; and an old man who was supposed to 
have a good idea of time was em|5loyed to strike the church 
bell by guess. The arrival of our boats was a rare event in 
this quiet, retired corner of the world ; and nearly all the 
hiliabitants came down to the beach to see us pitch our tents. 
They were very civil, and offered us a house, and one man 
even sent us a cask of cider as a present. In the afteriujoii 
we ])aid our respects to the governor — a quiet old man, who, 
in his a]>pearaiice an^l niaiiiier of life, >vas scarcely supeiror 
to an English cottager. At night heavy rain set in, w>hich 
was hardly sufficient to drive a^vay from our tents the large 
circle of lookers-on. An Imlian family, who had come to 
trade in a canoe from Oaylen, bivouacked near us. They had 
no shelter during the rain. In the moiming I asked a young 
Indian, wdio was wet to the skin, how ho had passed the 
night. He seemed perfectly content, and auswmrod, ‘^Muy 
bien, seuor.’’ 

December l^L — We steered for the island of Lemuy. 1 
was anxious to examine a rcpDrt.ed coal-mine, which turned 
out to be lignite oi little value, in the sandstone (probably of 
an ancient tertiary epoch) of which these islands are coon 
posed. When w e reached Lcinuy we had much difficulty in 

finding any place to pitch our tents, for it %va>s spring-tide, 
and the land w as wooded down to the w^ater’s edge. In a 
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sliort time we were smrro\]mdecl by a large group of tlie nearly 
pure Indian inhabitants- They were much suq^ilsed at onr 
anival, and said one to the other, “This is the reason we 
liave seen so many parrots iately ; the cheucau'' (an odd red- 
hreastod little bird, which inhabits the thick forest, and 
utters very peculiar noises) “has not cried * Beware^ for 
nothing-'' They were soon anxious for barter- Money was 
scarcely worth an 3^ thing, but their eagerness for tobacc£> w^as 
somethiog quite extraordinarjn After tobacco, indigo came 
neijb in value ; then capsieunj, old clothes, and guiipow alen 
The Is, t ter article was requhed for a very innocent puiposc 1 
each parish lias a public musket, and the gunpowder %vas 
wanted for making a noise on their saint or feast days- 

The people here live chiefly on shell -fish and potatoes. At 
certain seasons they catch also, in oorrales or hedges under 
water, many fish which are left on the mud- banks as the tide 
falls. They occasioiiaily possess fowls, sheep, goats, pigs, 
horses, and cattle — the order in which they are here men- 
tioned expressing their respective numbers. I never saw 
anything more obliging and humble than the maimers of these 
people* Tliey generally began w'ith stating that tliey were 
poor natives of the place, and not Spaniards, and that they 
were in sad want of tobacco and other comforts. At Caylen, 
the most southern island, the sailors bought with, a stick of 
tobacco, of the A^aluc of thrcc-half pence, two fowds, one of 
which, the Indian stated, had skin between its toes, and 
turned out to be a fine duck ; and with some cotton hand- 
kerchiefs, worth tliree shillings, tliree slieep and a large 
buncli of onions w ere procured. The yawl at this place was 
anchored some waj" from the shore, and w^e had feai^s for her 
safety from robbers during the night. Our pilot, Mr. 
Douglas, accordingly told the constable of the district that 
w^'o always placed sentinels with loaded arms, and, not under- 
standing Spanish, if w^o saw any person in the daik, we 
should assuredly slioot him. The constable, wdth mucli 
(100) 22 
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l^uBiilityj agreed to tlie perfect propriety of iliis arrangemeiitj 
tmd promiised iis that no one tihonlti Eitir out of his house 
duriug that night. 

During the four succeeding days avc continued sailing 
southward. The general features of the country remained 
the samej but it was miicii less thickly iidiahitecl. On the 
large island of Tanqui there was scarcely one cleared spot, 
the trees on every side extending their branches over the soa- 
bcach, T one day notieed growing on the sandstone clifls 
some very fine plants of the paiike (Gtw/fi^ra acabm.)^ which 
somewhat resembles the rlmlxarb on a gigantic scale. The 
inhabitants eat the stalks^ which are suhacid, and tan leather 
with the roots, and prepare a black dye from them. The 
leaf is nearly circular, but deeply indented on its margin. I 
measured one whicli was nearly eight feet in diameter, and 
therefore no less than twenty-four in cheumference ! The 
stalk is rather more than a yard high, and each plant sends 
out four oi live of these enormous leaves, presenting together 
a veiy noble aj>pearaiice. 

jjfcemher 6th . — We reached Oaylen, called ^‘ ei fin del 
Cristiandad/' In the morning we stopped for a few' minutes 
at a house on the northern end of Laylec, wdhch was 
the extreme point of South American Christendom, and a 
miserable hovel it was. The latitude is 10^, which is two 
dcgf'ces farther south than the Itio ittegro on the Atlantic 
coast. These extreme Christians were very poor, and. under 
the plea of their situation, begged for some tobacco. As a 
proof of the poverty of these Indians, I may mention that 
shortly before tliis wx had met a man w^ho had travelled three 
days end a half on foot, and had as many to return, for the 
sake of recovering the value of a small axe and a few' fish, 
ITow' very difficult it must be to buy the smallest article 
when such trouble is taken to recover so small a debt \ 

In the evening wo reached the island of San Pedro, wdiere 
we found the Bmgle at anclior. In dtmbling the point, two 
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of t]ie oificers laiiclecl to take a round of angles witii the 
theodolite. A fox {Canis Julvipes)^ of a kind said to he 
peculiar to the island^ and very rare in it, and whidi is a ne^^ 
speeieSj ^vas sitting on the locks. Jde was so intently 
absorbed in watching the work of the officei^, that I was 
able, by quietly walking up behind, to knock him on the 
head with my geological hammen This fox, more curious 
or more sciciitiiic, but less wise than the generality of his 
brethren, is now^ mounted in the museum of tlie Zoological 



stayed three days in this liarbour, on one of wdiicb 
Captain Fitz idoy, witli a party, attempted to ascend to the 
summit of San Pedro, The woods here bad rather a different 
appearance from those on the northern part of the island, 
llie rock, also, being micaceous slate, there was no beach, but 
the steep sides dipped directly beneath the w^ater. The 
general aspect in consequence w^as more like that of Tierra 
del Fuego than of Chiloe. In vain we tried to gain the sum^ 
mit : the forest w-as so impenetrable that no one wlio has 
not beheld it can imagine so entangled a mass of dying and 
dead trunks, 1 am sure that often for more than ten 
minutes together our feet never touched the ground, and w e 
were frequently ten or fifteen feet above it, so that tlie sea- 
men as a joke called out the soundings. At other times wo 
crept one after another on our hands and knees under the 
rotten trunks. In tJic lower part of the mountain noble 
trees of the winter’s bark, and a laurel like the sassafras with 
fragrant lca\-es, and others, the names of wdiich 1 do not 
know^, w^ere matted togetlier by a trailing bamboo or cane. 
Here we w ere moro like fishes struggling in a not than any 
other animal. On the higher parts brushwood takes tlie 
place of larger trees, with here and there a red cedar or an 
aleree pine. I w^as also pleased to see, at an elevation of a 
little less than one thousand feet, our old friend the southern 
beech. They wore, however, poor stunted trees; and I 
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should thiuk timt this must be nearly their northern limit. 
"We ultimately gave up the attempt in despair. 

Dete^^^ber 10th. — The yawl and whale-boat, witli Mn 
Sulivan, proceeded on their survey ; but 1 remained on board 
the Bmgh, wdiich the next day left Pedro for the south- 
ward* On the Pltli we ran into an opening in the southern 
part of Guayafcecas, or the Chonos Archipelago; and it wils 
fortunate we did so, for on the following day a storm w-orthy 
of Ticrra del Puego raged w'ith great fuiy. hite massive 
clouds were piled up against a dark-blue sky, and across them 
black ragged sheets of vapour were rapidly driven* The 
successive mountain ranges appeared like dim shadows ; and 
the settiug sun cast on the w^oodland a yellow gleam, much 
like that produced by the flaino of spirits of wine. The 
water w^as white with the hying spray, and the wdnd lulled 
and roared again, through tlie rigging : it >vas an ominous, 
sublime scene* During a few minutes there %vas a bright 
rainbow; and it was curious to ohsei'YC tlie ellect of the spray, 
which, being carried along the surfacse of tl\e w^ater, changed 
the ordinary seTiiicirele into a circle’ — a band of prismatic 
colours being continued from both feet of the common arch 
across the bay close to the vessel^s side ; thus forming a dis^ 
torted but very noaily entire ring. 

We stayed here three days* The weather continued bad ; 
but this did not much signify, for the surface of the land in 
all those islands is all but impassable. The coast is so very 
rugged that to attempt to wmlk in that direction requires 
continued scrambling up an<l down over the sharp rocks of 
luica-slate ; and as for the woods, our faces, hands, and shin- 
bones all bore witness to the maltreatment wx^ received in 
merely attempting to penetrate their forbidden recesses, 

Dtcemher lStk—\Ye stood out to sea. On the 20th we bade 
farewell to the south, and with a fair wind turned the ship's 
head northward. From Oape Tres Montes we sailed pleas- 
antly along the lofty weather-beaten coast, which is remaik- 
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able for tbo bold outline of ite hills, and the thick covering 
of forest even on tli(i alinOKst precipitous tlanks, 'hhe iiest 
day a harbour was discovered, which on this dangerous coast 
might he of great service to a distressed vessel. It can 
easily be recognized by a hill sixteen hundred feet high, 
which is even more perfectly conical than the famous sugar- 
loaf at Hio de Janeiro. The next day after anchoring T 
succeeded in reacliing the summit of this hill. It was a 
h^orious undertaking, for the sides wore so steep that in 
Sifnc parts it was necessary to use the trees as ladders. 
There were also several extensive brakes of tlic fuchsia 
covered with its beautiful drooping flowers, but very difiicult 
to crawl through. In those wild countties it gives much 
delight to gain the summit of any mountain. There is an 
indefinite expectation of seeing something very strange, 
wliich, however often it may be balked, never failed with me 
to recur on each succcs,sive attempt Every one must know 
the feeling of triumph and pride whicli a grand view from a 
height communicates to the mind. In these little-frequented 
countries there is also joined to it some vanity, that you per- 
haps arc the. first man wlio ever stood on this pinnacle or 
admired this view. 

A strong desire i.s always felt to ascertain whetlicr any 
human being has pi'eviously visited ajT unfrequented spot. A 
bit of wood with a nail in it is picked up and studied as if it 
w'crc covered with hieroglyphics. Possessed with this feeling, 

I was much interested by finding on a wild part of the coast'a 
bed made of grass beneath a ledge of rock. Close by it there 
had been a fire; and the man had used an axe. The fire, 
bed, and situation showed the dexterity of an Iiidian ; but 
he could .scarcely have been an Indian, for the race is in thi.s 
part extinct, owing to the Catholic desire f>f ntaking a,t one 
blow Christians and slaves. I had at the time some mis- 
givings that tho solitary man wlio bad made his bed on this 
wild spot must have been some poor shipwi'ecked sailor, 
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wliOj in trying to travel up the coaistj had here laid himself 
down for Ins dreary night. 

Deceviher ^8tA , — The weather continued very had, but it 
at last permitted us to procoed with the survey* The time 
hung lieavy on our hands , as it always did when wa were 
delayed from day to day by successive gales of wind* In 
the evemiig another harbour >vas discovered, whore Ave an- 
chored* Directly afterwards a man was seen waving his 
shiit, and a boat was sent svhich brought back t^o seamen. 
A party of six had run away from an American whahiig 
vessel, and had larnled a little to the southwai’d in a boat, 
which was shortly afterwards knocked to pieces by the surf. 
Tliey had now been Tvandering up and down the coast for 
tjftoeii months, without kiiowing which way to go or where 
they w^ere. What a singular piece of good fortune it was 
that this harbour W'as now discovered ! Had it not been for 
tills one chance, they might have wandered till they had 
grown old men, and at last have perished on this wild coast. 
Their sufferings had been very gi'eat ■ and one of their party 
Imd lost Ids life by falling from the cliffs* They weie some- 
times obliged to separate in search of food, and this ex- 
]>lainecl the bed of the solitary man. Considering what they 
l\ad undergone, T think they had kept a very good reckon 
ing of time, for they had lost only four days, 

December anchored in a snug little cove at the 

foot of some high Idlls, near the northern extremity of Tres 
Montes. After bi'eakfast the next morning a party as- 
cended one of these mountains, which was two thousand four 
hundred feet high. The scenery Avas remarkable. The chief 
part of the raiigo Avas composed of grand, solid, abrupt masses 
of granite, which appeared as if they had been coeval Avith the 
beginning of the AAmrld. The granite AA^as capped AAdtli mica- 
slate, and this in the lapse of ages had been Avorn into strange 
finger-shaped points, Tiiese tAvo formations, thus differing 
in their outlines, agi'ee in being almost destitute of A^egeta- 
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tion. Tills barreonc£ 5 B had to our 070s a strange appearancOj 
from having been so long accustomed to the sight of an 
almost universal forest of dark-gi'con trees, I t<>ok much 
delight in examining the strueture of these roountains. The 
complicated and lofty ranges bore a noble aspect of dura- 
bility— equally prohtiessj however, to man and to all other 
animals. 

Granite to the geologist is classic ground ; from its 
wide-spread limits^ and its beautiful and compact texture, 
'Ifew rocks have been more anciently recognized. Granite 
has given rise, perhaps, to more discussion concerning its 
origin than any other formation. ’We gencrany see it con- 
stituting the fundamental rockj and however foimied, wo 
know it is the deepest layer in the crust of tills globe to 
which man has penetrated. The limit of man's knowledge 
on any subject possesses a liigh interest, wliieh is perhaps 
increased by its close neighbourliood to the realms of im- 
agination. 

Janua?^lf ISSS . — Tlie new^ year is ushered in wdth the 
ceremonies proper to it in these regions. She lays out no 
false hopes : a heavy north-w^estern gale, with steady rairi^ 
bespeaks the rising year. Thank God, we arc not destined 
here to see the end of it, but liope then to be in the Pacific 
Ocean, where a blue sky tells one there is a heaven — a some- 
thing beyond the clouds above our heads. 

The north-west winds prevailing for the next four days, 
we only .managed to cross a great bay, and then anchored in 
another secure harbour. I accompanied the captain in a 
boat to the head of a deep creek. On the way the number 
of seals wdiicb we saw was quito astonishing — every hit of 
flat rock, and parts of the beach, were covered with them. 
They appeared to be of a loving disposition, and lay huddled 
together, fast asleep, like so many pigs ; but even pigs would 
have been ashamed of their dirt and of the foul smell which 
came from them. Each herd was w^atched by the patient 
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but iiiauspiciouH eyes of the turkey-buzzard Tins disgust- 
ing bird, with its bald scarlet lieadj formed to wallow in 
putridity, is very cornu ion ovi the west coast ^ and their' at- 
tendance on the seals shows on what they rely for their food. 
We found the water (probably only that of the surface) 
nearly fresh* This was caused by the number of torrents 
which ill the form of cascades came tumbling over the bold 
grain te mountains into the sea. The fiesli water attracts 
the fish, and these bring many terns, gulls, and two kinds of 
cormorant. We saw also a pair of the beautiful black-neckcd 
swans, and several small sea- ott el's, the fur of which is held 
in such high estimation. In returning, Ave Avere again 
amused by the impetuous manner in AAdiich the heap of seals, 
old and young, tumbled into the Avater as the boat passed. 
They did not remain long under water, but rising, followed 
us with outstretched necks, expressing great Avonder and 
curiosity. 

7tk — Having run up the coast, anchored near the 
iiortheiai end of the Chonos Archipelago, in L'Oaa'^^s Harbour, 
Avhere wo remained a Aveck* The islands AA-ere here, as in 
Chiloe, composed of a stratified, soft, littoral deposit; and 
the vegetation in consequence Avas beautifully luxuriant. 
The Avoods came doAvn to the sea-beach, just in the manner 
of an evergreen shrubbery over a gravel walk* We also 
enjoyed from the anchorage a splendid vieAv of four great 
snoAA^y cones of the Cordillera, including *'cl famoso Oor- 
covado.” The range itself had in this latitude so little 
height that foAv parts of it appeared above the tops of the 
neighbonriiig islets* We found hero a party of five men 
from Oaylcn, ‘^el hn del Cristiandad/^ who had most ad- 
v'oiitui’ouslv crossed in their miserable boat-canoe, for the 
purpose of fishing, the open space of sea AV’^hich separates 
Chonos from Chiloe. Tliese islands wil], in all juobabibty, 
in a short, time become peopled like those adjoining the 
coast of Chiloe. 
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The 'wild, potato grows on these islands in great abnnd^ 
anee on the sandy ^ slielly soil ]iear llie sea-beaeli, Tlio 
tallest plan(j was four feet in height The tubers were 
generally small ; but T found one of an oval shape tAVO 
iiiehes in diameter* They resemldod in every respect and 
]iad the same smell as English potatoes ; but Avhen boiled 
they shrunk much, and were woatcry and insipid, without 
any bitter taste. They are undoubtedly hero indigenous. 
They groAv^ as far south, according to Mr, Low, as lat. 50", 
aild-.are called aquinae by the wild Indians of that part. 
The Chilotan Indians have a dilTcrent name for them. Iho- 
fessor Heiislow, who has examined the dried specimens 
which I brought home, says that they are the same witli 
those described by Mr. Sabine^' from Yalparaiso, but that 
they form a variety Avhich hy some botanists has been con- 
sidered as specifically distinct. It is remarkable that the 
same plant should be found on the sterile mountams of 
Central Chili, where a drop of rain does not fall for more 
than six months, and within the damp forests of these 
southern islands. 

In the central pai-ts of the Chonos Aichij>elago (lat, 45^) 
the forest has A^ery mu ell the same character with that along 
the AAdiole Avest coast, for six hundred miles southAvard to Cape 
Horn. The arborescent grass of Cliiloe is not found herej 
Avhile the beech of Ticrra del Euego groAvs to a good size, 
and forms a considerable jjroportion of the Avood ; not, how- 
ever, in the same exclusive manner as it does farther south- 
Avaid. Cryptogam ie plants here find a most congenial 
climate. In the Strait of Magellan, as I have before re- 
marked, the country appears too cold and A\et tr> alloAA' of 
their arriving at’ perfection ; but in these islands, Avithin the 

^ llorticiiUuTrtl Traiisa/ct. , vul. v., p, Mr. CaMcleugh aetit home two tuLera, 

■iivliioli, belnijf well ina.nnred, even the first sea,son produced nnmoi'oiis potatoes and 
all ahnnuiancc of leaver, Sec FTninboldt^s interestins? disouBaiQn nn this plant, wlilch 
it appe:ir!i was unkiiowu in Mexico, in “ Polit. Essay on JNew Spain/' bk. it-., 
oh. ix. 
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forest, the number of speeies and great abundance of mossesj 
liehenj^ij and small ferns, is quite extraordinary.^ In Tierra 
del h’uego trees grow only on the hillsides^ every lev cl piece 
of land being invariably covered by a thick bed of peat; but 
in Ghilae Hat land suppotls the most luxuriant forests, 
Merej within the Chonos Aicliipelago, the nature of the 
elimate more closely approaches that of Tieria del Fuego 
than that of northern Chiloe; for every patch of level ground 
is covered by two species of plants (Astelia pumila and 
Donatia MageUunicfXr)^ which by their joint decay compose a 
thick bed of elastic peat 

In i^icTTa del Fuego, above the region of wroodlaiid, the 
former of these eminently s{>ciable plants is the cliief agent 
in the production of peat Fresh leaves are ahvays succeed’ 
ing one to the otlier round the central tap-root ; the low er 
ones soon decay, and in tracing a root downwards in the 
peat, the leaves, yet holding their i>laco, can be observed 
passing through every stage of decomposition, till the whole 
becomes blended in one confused mass. Ibe astelia is 
assisted by a few other plants : here and there a small creep- 
ing my rtus (Jii 7mm/7waiaria) with a Avoody stem like our 
cranberry and with a sweet berry, an cmi>etmm (E. rub- 
rum) like our heath, a rush gTan(UJloTUs\ are 

nearly the only ones that grow on the swampy surface. 
These plants^, though possessing a very close general resem- 
blance to the English species of the same genera, arc diiier- 
ent. In the more level parts of the country tlic surface of 
the peat is broken up into little pools of water, which stand 
at different heights, and ap]>ear as if artificially excavatetL 
Small streams of w^ater, ilowing underground, complete the dis- 
organiisation of the vegetable matter, and consolidate the whole. 

* ]5y Siw^eepiug with my in&6<it-iiot, X prueuted from tiiesti aituations !i con aider- 
able muiitaer of minute maeetSi of tlie family of StaphyUnidso, aiid others allied to 
PaRlaphiiSj and mlnuLo llynmnopterii. But the moat oharactoristio family in mim- 
ber, both of indivlduaX? and spaoieSj throughout the more opeti parts of Chiloe and 
Chonoa U that of the Telepliohdae. 
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Tlie climate of tlio soiitbeiii part of Airierica appearSs par- 
ticularly favouraLlG to the production of peat In the Falk- 
land Islands almost every kind of plant, even the coarse 
grass ^"hich covers the whole surface of the land, heroines 
converted into this substance. Scarcely any situation checks 
its growth ; some of the beds are as much as twelve feet 
thick, and the lower part becomes so solid when diy that it 
Tvill hardly burn. Although every plant lends its aid, yet 
iii most parts the astelia is the most efficient It is rather 
a^Irtgnlar circumstance, as being so very difierent from what 
occurs ill Europe, that I nowhere saw moss forming by its 
decay any portion of the peat in South America. With 
respect to the northern limit, at which the ciimate allows of 
that peculiar kiiKl of slow decomposition wEich is necessary 
for its production, T believe that in Chiloe (lah 41 to 42 ), 
althongh there is much swampy ground, no well cliaracter- 
ized peat occurs ; but in the Choiios Islands, throe degrees 
farther southward, we have seen that it is abundank On 
the eastern coast Ln Ea Plata (lat. j I 'was told by a 
Spanish resident, who had visited Ireland, that he liad often 
sought for this substance, but had never boon able to hnd 
any. He showed me, as the nearest approach to it wliich 
he had discovered, a black peaty soil, so penetrated with 
roots as to allow of an extremely slow and irnperfeet com- 
bustion. 

The zoology of these broken islets of the Chonos Archi- 
pelago is, as might have been expected, very poor. Of 
quadrupeds two aquatic kinds are common. The M^apof- 
amus co^p'as (like a beaver, hut with a round tail) is 
well known from its hue fur, which is an object of tiade 
throughout the tributaries of La Plata* It here, however, 
exclusively frequents salt w^ater ; w^hich same circumstance 
has been mentioned as sometimes occurring with the great 
rodetit the capybara* A small sea-otter is very numeix?us. 
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This aniina.! does not feod exclusively on fisli, but, like the 
seals, draws a large supply from a small red crab whicli 
swims ill shoals near the surface of the ivater. Mr. Eynoo 
saw one in Tierra del Euego eating a cuttle-fish ] and at 
Low’s Harbour another was killed in the act of carrying to 
its hole a large volute shell. At one place I canglit in a 
trap a singular little mouse {M. hrcirAiotis)* It appeared 
common on several of the islets; but the Chilotans at Low^s 
Harbour said that it was not found in all What a succes- 
sion of chanceSj* or what changes of level must have been 
brought into play, thus to spread these small animals through- 
out tills broken archipelago [ 

In all parts of Chiloe and Cbonos two very strange birds 
occur, which are allied to, and replace, the turco and 
tapacolo of Central Chili, One is called by the inhabitants 
“ cheucau {FUTojitochos rubexmla) ; it frequents the most 
gloomy and retired spots with in the damp forests. Some- 
times, although its cry may be heard close at hand, let a 
person w'atcli ever so attentively, he will not see the cheucau ; 
at other times, let him stand motionless, and the red-breasted 
little bird will approach within a few feet in the most 
familiar mannen It then busil}^ hops about the entangled 
mass of rotting canes and branches, with its little tail cocked 
upw^ards. The cheucau is held in superstitious fear by the 
Chilotans on account of its strange and varied cries. There 
are tlmee very distinct cries : one is called “ chiduco/' and is 
an omen of good; another, ^^Imitreu,” wdiich is extremely 
unfavourable ; and a third, which I have forgotten. These 
words arc given in imitation of the noises ; and tlic natives 
are in. some things absolutely governed by them. The Cliilo- 
tans assuredly have chosen a most comical little creature for 
theii' pu’ophet. An allied species, but rather larger, is called 

* It is BJiid that some rtipadons birds brin^ their prey alive to their negts. If so, 
in the course of centnriejs, every now and tlien one might escape from the young 
birds. Some auuh a^cmey ig iiecegaary to noooiiot for the diatribution of the suiailer 
guawlnsf animals ou Mandg not very near each othor. 
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hj the natives “gukl-guid” (FteropiochoB ta^rnii), and by 
tbo English the harkingddrd. This latter name is taxII 
given ; for I defy any one at hrst to feel certain that a small 
do" is not yelping soinewhero in the forest Jiist as with 
the cheucaiij a person will sometimes hear the bark close by, 
but in vain may endeavour by .watchingj and with still less 
ehance by boating the bushes, to see the bird* Yet at otlier 
times the guid-guid fearlessly comes near* Its maimer of 
feeding and its general habits arc very similar to those of the 
■■chcncau. 

On the eoast,^ a small dusky-coloured bird {Opetiorhpn- 
ckitJi FaUif/ordctts) is very common. It is remarkable from 
its quiet habits ; it lives entirely on the sea-beach, like a 
sandpiper* Besides these birds only a few others inhabit this 
broken land. In my rough notes I des<;ribe the strange 
noises, which, although frequently heard within these gloomy 
forests, yet scarcely disturl> the general silence* The yelp- 
ing of the guid-guidj and the sudden whew-whew of the 
cheucau, sometimes come from afar off, and sometimes from 
close at hand; the little black wren of Tierra del Euego occa- 
sionally adds its cry ; the creeper follo’ws the in- 

truder, screaming and twittering ; the hummiug-bird may be 
seen every now ami then darting from side to side, and emit- 
ting, like an insect, its shrill chirp ; lastly, from the top of 
some lofty tree, the indistinct bub plaintive note of the white- 
tufted tyrant flycatcher (Afjjiohuc^) may be noticed. From 
the great preponderance in most countries of certain com- 
mon genera of birds, such as the finches, one feels at first 
surprised at meeting with the |)ecullar forms above enumer- 
ated as the commonest birds in any district. In Central 
Chili two of them — namely, the oxyurus and scytalopus — 

^ I may mf^ntiorij as a pronof of hnw a difforcnce there is between the 

seasons of the woodod and the opon paids of this rionst, that on September in 
lat. 1^4'", these birds had youn^ ones In tlio nest ■ while among the Chonos Islands, 
three month 3 la-ter in the summer, thoy were only laying, the dili'erencG in hititiude 
between these two places being about seven hundred niilea., 
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occT^ir, although most rarely. When finding, as in this case, 
animals which seem to play so insignificant a part in the 
great scheme of nature, one is apt to wonder why they were 
created. -But it should always he recollected that in some 
other country perhaps they are essential members of society, 
o?' at some former period may liave been so. If America 
south of 37° were sunlc beneath the w^aters of the ocean, 
these two birds might continue to exist in Central Chili for 
a long period, but it is very improbable that their numbers 
w^ould increase. Wo should then see a case whicli must 
inevitably have happened with very many animals. 

These soutiiern seas are frequented by several species of 
petrels. The largest kind, rroGella'f'ia gigmitea^ or nelly 
(quebrautahuesos, or break-bones, of the Spaniards), is a 
common bird l:ioth in the inland channels and on the open 
sea. In its habits and manner of flight there is a very close 
resemblance with the albatross ; and as with the albatross, a 
person may watch it for hours together without seeing on 
what it feeds, ITie “break bones” is, how^ever, a rapacious 
bird, for it was observed by some of the officers at Port San 
Antonio chasing a diver, which tried to escape diving 
and flying, but was c;ontinually struck downi, and at last 
killed by a blow on its head. At Port St Julian these gieat 
petrels were seen killing and devouring young gulls. A 
second species {ihijfinu^ which is common to 

Europe, Cape Horn, and tlie coast of Peru, is of a much 
smaller size than the F. gigantea, but, like it, of a dirty 
black colour. It generally frequents the inland sounds in 
very large flocks, T do not think 1 ever saw so many birds 
of any otlier sort together as T once saw of these behind the 
island of Ohiloe. Hnudreds of thousands flew h\ an irregular 
line for several hours in one direction. Wlien part of the 
flock settled on the water the surface was blackened, and a 
noise proceeded from them as of human heings talking in the 
distance. 
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There are several other spcicios of petrelsj but 1 will only 
mention one other kind, the Pelacanoides herardi^ wliieh 
offers an example of those oxtraorrlinary cases of a bird 
evidently belonging to one well-marked family, yet both in 
its habits and structure allied to a very distinct tribe. This 
bii'd never leavos the quiet inland sounds. When disturbed 
it dives to a distance, and on coming to the surfaee, with 
the same movement takes flight. After flying by the rapid 
movement of its short wings for a space in a straight line, it 
drops as if struek dead, and dives again. The form of its 
beak and nostrils, length of foot, and even the coloui'ing of 
its plumage, show that this bird is a petrel. On the other 
band, its short wings and consequent little power of flight, 
its form of body and shape of tail, the absence of a hind toe 
to its foot, its hahit of diving, and its choice of situation, 
make it at fli-st doubtful wdicther its relationship is not 
equally elose with the auks, it ivould undoubtedly be mis- 
taken for an auk when seen from a distance, either on the 
wdiLg or when diving and quietly swimming about ibe retired 
channels of TieiTa del Fuego. 
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CHILOE AKT> CONCEPCION: GKEAT KAUTIIQUAKE, 

CkUoe—O^omo in eruption oontemp&ran-eotidp with Aconaff/ua 
and C(m^imt—Mde to Ot^cu^ImpenePrabk forestii— Valdivia— In- 
dians — Uartlupinhe. — OoncepH^ion - — G^reat earth quake Mocks Jissu7'ed ^ 
A.ppearanoe of the formeT if/iffnR-^-’The sea black boilinf^ Dircelion 
of the vibratiom—Stones twisted roujtd— Great wave — Fermancnt clem- 
thn of the lawd—Ariw of voUmiie phenomena— The connection between 
the devatorti and oraiMve force& — 0 / earthquakes elevation 

of mounlain-ehain^. 

On January tlie 15th wo sailed from Lo^v’a Ilarhoui'j and 
tlireo daya afborwar^ls anchored a second time in the bay of 
San Carlos in Oliiloa On the night of the 19tli the volcano 
of Osoriio Avas in action. At midnight the sentry observed 
something like a large stai\ wliioh gradually increased in si^e 
till about three o'clock, when it presented a very magnificent 
spectacle, Iiy the aid of a glass, dark objects in constant 
succession were seen, in the midst of a great glare of red 
light, to be thr(>wn up and to fall dowm The light was 
suillcient to cast on the water a long bright rejection. 
Large masses of molten matter seem very commonly to he 
cast out of the craters in this part of the Cordillera, I was 
assured that when the Corcovado is in eruption great masses 
are projected upwards and are seen to burst in the air, 
assuming many fantastical forms, such as ti'ccs. Their si^:e 
must be immense, for they can be distinguished from the 
high land l^ohiiid San Carlos, which is no less than ninety- 
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three miles from the Corcovaclo. In tho oioming the ■volcatio 
became traiif|ni]* 

1 was surprised at hearing afterwards that Aconcagua in 
Ohilij four hundred and eighty miles northwards^ was in 
action on this same night ; and still more surprised to hear 
that the great eniptioii of Coseguina (two thousand seven 
hundred miles north of Aconcogua), accompanied l>y an 
oartli quake felt over a thfiusand miles, also occurred within 
siic hours of tills same time. Tliis eoincidence is tlic more 
f^rfRarkab]e, as Coseguina had been dormant for tw^enty-six 
years; and Aconcagua int^st i^aroly shows any signs of action* 
It is difficult even to conjecture wli other tills coincidence 
was accidental or shows some subterranean connection. If 
V^esuviusj Etna, and liecla in Iceland (all three relatively 
nearer each other than the corresponding points in South 
America) suddenly burst forth in eruption on the same night, 
the coincidence would be thought remarkable; but it is far 
more remarkable in this case, where the three vents fall on 
the same great mountain chain, and wliere the vast plains 
along the entire eastern coast, and the upraised recent shells 
along more than t^vo thousand miles on the western coast, 
sho'w in ho\v equable and connected a mamier tlio elevatory 
forces have acted. 

Captain Fits Koy being anxious that some beanugs sliould 
be taken on the outer coast of Ohiloe, it was planned that 
Mr* King and myself should ride to Castro, and thence across 
tlie island to the Oajjella de Oucao, situated on the w^est coast. 
Having hired horses and a guide, we set out on the morning 
of the 22n<k Wo had not proceeded far before we were 
joined by a woman and t^vo boys, wdio were bent on the same 
journey. Every one on this road acts on a ''hail fellow well 
met iashion ; ” and one may here enjoy the privilege, so rare 
in South America, of travelling wdthout tire-arms. At first 
the country consisted of a succession of hills and valleys; 
nearer to Castro it became very level. The road itself is a 
m) 23 
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curious affair. It ooiisis^ts in its whole length, with the ex- 
ception of very few parts, of great logs of wood, which are 
either broad and laid longitudiiially, or narrow and placed 
transversely. In summer tlio road is not very bad ; but in 
wiiitor, when the wood is rendered slippery from rain, trav^ 
elling is exceedingly diffienlt. At that time of the year the 
ground on cacli side becomes a morass, and is often ovei> 
howed ; hence it is necessary that the longitudinal logs 
should he fastened down by transverse poles, which are 
pegged on cacJi side into the eiii-th. These pegs render a 
fall from a horse dangerous, as the chance of alighting on 
one of them is not small. It is remarkable, how-ever, bow 
active custom has made the Chilotan horses. In crossing 
bad parts, where the logs had been displaced, they skipped 
from one to the other almost with the quickness and cer- 
tainty of a dog. On both, hands the road is bordered by the 
lofty forest trees, with their bases matted together by canes. 
When occasionally a long reach of this avenue could be 
beheld, it presented a curious scene of unifoimity : the wdiite 
line of logs, narrow irtg in perspective, became hidden by the 
gloomy forest, oi^ terminated in a zigzag which ascended some 
steep hill 

.Altliough the distance fiwi San Carlos to Castro is only 
t shelve leagues in a straiglit line, the formation of the road 
must have been a great labour. I was told that several 
people had formerly lost their lives in attempting to cross 
the forest. The first who succeeded was an Indian, who 
cut his W'ay through the thanes in eight days, and reached 
San Carlos. He was rewarded by the Rpanisli government 
with a grant of land. During the summer many of the 
Indians w^ander about the forests (but chiefly in the higher 
parts, where the woods are not quite so thick) in search of 
the half-wild cattle which live on the leaves of the cauo and 
certain trees. It was one of these huntsmen who by chance 
discovered, a few years since, an English vessel which had 



© The Complete Work of Charles Darwin Online 



POP^STS. 



355 



been wrecked on tbe onter coast. Tl.e crew were beginning 
to tail ,n provisions, and it is not probable tliat, witliout the 
aid of this man, they would ever have extricated themselves 
from those scarcely penetrable woods. As it was, one sea- 
man dmd on the march from fatigue. The Indians in these 
excursions steer by the sun, so that if there is a contiiinance 
or eloudj weatlier they cannot ti-ave] 

wJ^- ***'’ trees which 

in f.,11 flower perfumed the air; yet even this could 
^lly dissipate the eflect of the gloomy dampness of t,he 
forest. Moreover, the many dead trunks that stand like 
R^e c ,ons never fail to give to these primeval woods a char- 

Sbnt^r *? absent in those of countries long civilized, 

fehort.ly after sunset wo bivouaeked for the night. Our fe 
male compamon, who was rather good-looking, belonged to 
10 o the most respectable families in Castro. She rode 
however astride, and without shoes or stockings. I was 
surprised at the total want of pride shown by her and her 
brother. They brought food with tlieni, hut ai all our meals 
sat watching Mr. King and niy.self whilst eating, till we were 
iairly shamed into feeding the whole party. The night was 
cloudless; and wliile lying in our beds we enjoyed tlie sight 
(and It IS a high enjoyment) of the multitude of stars which 
Illumined the darkness of the forest. 

Januap, ^£Srd~We rose early in the morning, and reached 
the pretty quiet town of Castro by two o'clock. The old 
governor had died since our last visit, and a Chilerio was 
acting in his place. Me had a letter of introduction to Don 
.-e( ro whom we found exceedingly hospitable and Idnd, and 
more disinterested than is usual on tliis side of the continent. 

m next day Don Pedro procured us fi’esh horses, and offered 
to aeeompany i,s himself. We proceeded to the south, gen- 
■ a y following the coast, and passing through several Iiam- 

i,” ch.pel brilt A, 

ilipilh, Don Pedro the commamlaTit to give ns a 
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guide to Oucao. The old geutleuiau ofiered to como himself; 
hnt for a long time nothing would persuade him that two 
Eiiglishineii really wished to go to auch an oiit-of-the-waj 
place as Oucao, We were thus accompanied by the two 
greatest aristocrats in the country, as was plainly to he seen 
in the manner of all the poorer Indians towards them. At 
Choiichi we struck across the island, following intricate wind- 
ing paths; sometimes passing throiigii magnifieent forests, and 
sometimes througli pretty cleared spots, abounding with corn 
and potato crops. This undulating woody country, partially 
cultivated, reminded me of the wilder parts of England, and 
therefore had to my eye a most fascinating aspect. At 
Yilinco, which is situated on the bordei'S of the lake of 
Cncao, only a few fields were cleaired, and all the inhabitants 
appeared to be Indians. This lake is twelve miles long, and 
runs in an east and west directioin From local circum- 
stances, the sea-breeze blows very regularly during the day, 
during the night it falls caioL This has given rise to 
strange exaggerations ; for the phono mcnon, as described t-o 
us at San Carlos, was quite a prodigy* 

The road to Cucao w as so very lr>ad that we determined to 
embark in a The commandant, in the most author- 

itative manner, ordered six Indians to get ready to pull us 
over, wdthout deigning to tell them whether they would be 
paid. The periagua is a strange rough boat, but the crew^ 
were still stranger. I doubt if six uglier little men ever got 
into a boat together. They pulled, however, very well and 
cheerfully- The stroke-oarsman gabbled Indian, and uttered 
strange cries, much after the fashion of a pig-driver driving 
his pigs* \Yc started with a light breeze against us, but 
yet reached the Capella de Cucao before it w^as late. The 
country on each side of the lake wiui one unbroken forest. 
In the same periagua w’’ith us a cow was embarked, lo 
get so large an animal into a small boat appears at first a 
diiiiculty, but the iiidiaiis managed it in a minute, ihey 
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brought tlie cow alongside the boat, which was heeled towards 
her ; then placing two oars under her belly^ with their ends 
resting on the gunwale^ by the aid of these levers they fairly 
tumbled the poor beast, heels over head, into the hotbom of 
the boat, and then lashed her down with ropes. At Cucao 
wo fouiul an uninhabited hovel (which is the residence of the 
padre wdien he pays this Capella a visit), w'hcre, lighting a 
fire, w^e cooked our supper, and were very coinf or table. 

The district of Cucao is the only inhabited part on the 
wtele. w^est coast of Chiloe, It contains about thirty or 
foity Indian families, who are scattered along four or five 
miles of the shore. They are very much secluded from the 
rest of Chiloe, and have scarcely any sort of commerce, 
except sometimes in a little oil, wdiich tliey get from seal- 
blubber. They are tolerably dressed in clothes of their own 
manufacture, and they have plenty to eat. They seemed, 
however, discontented, yet humble to a degree w Inch it was 
quite painful to -witness. These feelings arc, 1 think, chiefij 
to be attiibuted to the harsli and authoiftative manner in 
wliich they arc treated by their rulers. Our companions, 
although so very civil to us, behaved to the j>oor Indians as 
if they had boon slaves rather than freemen. They ordered 
provisions and the use of their horses without ever con- 
descending to sa}^ how^ much, or indeed %vh ether the owners 
should bo paid at all. In the morning, being left alone with 
those poor people, we soon ingiatiatod ourselves by j>resents 
of cigars and mate. A lump of white sugar was divided 
between all present, and tasted with the greatest curiosity. 
The Indians ended all tlieir complaints by saying, “And it 
is only because we are poor Indians, and kii{>w nothing j but 
it was not so when w^e had a king.” 

The next day after breakfast we rode a few miles north- 
ward to Pun-fa LLiiantamb. The road lay along a yery hroarl 
beaclq on which, eycn after so many fine days, a terrible 
surf was breaking. I was assured that after a heavy gale 
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the roar can be heard at flight even at (.Jastro, a distance oJt 
no less than tAveiity-oiie sca-niiles across a hilly and wooded 
country. Wo had some difficulty in reaching the pointy 
owing "to the into] orably bad paths; for everywhere in the 
shade the ground soon becomes a perfect quagmire. The 
point itself is a bold rochy hill. It is covered by a plant 
alliedj I belie vCj to broinelia, and called by the inhahitants 
chepones. Tii scrambling through the beds our hands were 
veiy much scratched, I was amused by ohserving the pre- 
caution, our Indian guide took, in turning up his trow sers, 
thinking that they ^vero more delicate than his own hard 
skin. This plant bears a fruit, in shape like an artichoke, 
in which a number of seed-vessels are packed. These con- 
tain a pleasant sweet pulp, here much esteemed. T saw at 
Lowe's Harbour the Cliilotans making or elder, with 

this fruit : so true is it, as Humboldt lemarks, that almost 
every wdicre man linds means of preparing somo kind of bev- 
erage from the vegetable kingdom. Tho savages, how^everj 
of Tierra del Fueg(>, and I believe of Australia, have not 
advanced thus far in the arts. 

Tho coast to the north of Piinta Huantamo is exceedingly 
rugged and brokciij and is fionted by many breakers, on 
whicli the Bca is eternally roaring. Mr. King and myself 
were anxious to return, if it had been possible, on foot along 
this coast ; but even the Indians said it was quite imprac- 
ticable. We wxre told that men have crossed, by striking 
directly through the wtjods from Cucao to San Carlos, but 
never by the coast. On these expeditions the Tnclians carry 
with them only roasted com, and of this they eat sparingly 
twice a day. 

;^^^^/^,_iie-cmbarking in the periagua, we returned across 
the lake, and then mounted our horses, ilhe whole of (Jhiloe 
took advantage of this week of unusually fine ^veathcr to 
clear the ground by burning. In every direction volumes 
of smoko were curling upwards. Althougli the inhabitants 
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^^ere so assiduous in sotting lire to every part of tlio wood, 
yet I did not see a single lire svliieli they had succeeded in 
making extensive. Wc dined witli our friend the command- 
ant, and did not reach (kistro till after dark. The next 
raoniiiig we started very early. After having ridden for 
some time, we obtained from the bi‘ow of a steep hill an 
extensive view (and it is a rare thing on this road) of the 
great forest. Over the horizon of trees, tho volcano of Cor- 
covadoj and the great flat-topped one to the nortli, stood out 
in-vproud pre-eminence. Scarcely fuiother peak in the long 
range showed its snowy summit. I hope it will be long 
before I forget this farewell view of the magnificent Cor- 
dillera fronting Chiloe. At night w^e bivouacked under a 
cloudless sky, and the next morning reached San Carlos. We 
arrived on the right day, for before evening heavy rain 
commenced. 

Fehraary — Sailed from Chiloo During the last week 
I made several short excursions. One was to examine a 
great heii of now existing shells, elevated three hundred and 
fifty feet above the level of the sea. From aniong these 
shells large forest trees were gi’owdng* Another ride w-as to 
P. Huechucucuy. T had wdth me a guide wdio knew the 
country far too well ; for he would pertinaciously tell me 
endless Indian names for every little point, rivulet, and 
creek. Tn the same manner as in Ticrra del Fuego, the 
Indian language appears singularly well adapted for attach- 
ing names to the most trivial features of the land. ‘I believe 
every one was glad to say farewell to Chiloo j yet if we could 
forget the gloom and ceaseless rain of winter, Chiloc might 
pass for a chai-ming island. There is also something very 
atti'aotive in the simplicity and humble politeness of the 
poor inhabitants. 

Wc steered northw^ard along shore, but owing to thick 
Aveatlier did not reach Valdivia till the night of the Sth. 
The next morning the boat proceeded to the town, %vhich is 
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distant about ten miles. 'Wo followed tlie coarse of tbc 
river^ occasionally passing a few liovelsj and patches of ground 
cleared out of the otherwise unbroken, forest ; and sometimes 
meeting a canoe with an Indian family. Tho town is situ- 
ated on the low hanks of the stream^ and is so completely 
buried in a wood of apple-trees that the streets are merely 
paths in an orchard. I have never seen any couiitiy where 
apple-trees aj>peared to tliriA^c so well as in this damp part 
of Ksouth America* On the borders of the roads there were 
many young trees evidently self-sown. In Chiloe the in- 
hahitants possess a marvellously short method of making an 
orchard. At tho lower part of almost eveiy hianeh, small^ 
conical j brown , wrinkled points project : these are always 
j'cady to change into roots, as may sometimes be seeip where 
any mud has been accidentally splashed against the tree. A 
branch as thick as a maids thigh is cliosen in tho early springs 
and is cut off just beneath a group of these points; all the 
smaller branches are lopped offj and it is then placed about 
two feet deep in the ground. During the ensuing summer 
tho stump throws out long slioots, and sometimes even bears 
fruit. I was shown one which had produced as many as 
twenty "three appleSj Imt this was thought very unusual. In 
the third soasoii the stump is changed (as I have myself seen) 
into a well- wooded treCj loaded with fruit. An old man near 
Valdivia illustrated his motto, “ Nccosidad es la madre del 
invcncion/' by giving an account of the several useful things 
he maiiufacturrsd from his apples. After making cider, and 
likewise wine, he extracted from tho refuse a white a3id 
hnely flavoured spirit ; by imothcr process he procured a 
sweet treacle, or, as he called it, honey. His children and 
pigs seemed almost to live, duriTtg this season of the year^, in 
his orchard. 

Februan/ 11th. — I set out with a guide on a shoid rule, in 
which, liowever, 1 managed to see singulaily little cither of 
the geology of the coimtry or of its inhabitants. There is 
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not much cleared land near Valdivia. After eiosning a river 
at the distance of a fe>v inilcSj we entered the forest, and 
tJieii passed only one miserable hovel before reaching our 
Sileeping^place for the night. The short, dillerencc In latitude 
of one hundred and fifty miles has given a new aspect to the 
forest, compared with that of Cliiloc. ^Jhiis is owing to a 
slightly diderent proportion in the kinds of trees. The over- 
greens do not appear to be quite so mmierous, and tine forest 
in consequence has a brighter tint As in Chiloc, the lower 
p^irts^are matted together by canes. Here also another kind 
(resembling the bamboo of Brazil, and about twenty feet in 
height) grows in clusters, and ornaments the hanks of some 
of the streams in a very pretty manner. It is with this 
plant that the Indians make theii' chuzos, or long tapering 
spears. Our restingdiouse ivas so dirty that I preferred 
sleeping outside. On these journeys the first night is gen^ 
erally very uncomfortable, because one is not accustomed to 
the tickling and biting of the fleas. 1 am sure in the morn- 
ing there was not a space on my legs of the size of a shilling 
which had not its little red mark where the flea had feasted. 

continued to ride through the uncleared forest, 
only occasionally meeting an Indian on horse}>ack, or a troop 
of fine mides bringing alerce-planks and corn fi’om the 
southern j>laius. In the afternoon one of the horsf 3 S knocked 
up: we wmre then on a brow of a hill which commanded a 
fine vio’w of the llanos. The view of these open plains was 
very refreshing after being hemmed in and buried in the 
wilderness of ti“ees. The unifoimity of a forest soon becomes 
very wearisome. This west coast makes me remember with 
pleasure tlie free, unbounded plains of Patagonia j yet, witli 
the true spirit of contradiction, I cannot forget how sublime 
is the silence of the forest. The llanos are tho most fertile 
and thiekly-]>eQplcd parts of the country, as they possess the 
immense advantage of Exdng nearly free from trees. Before 
leaving the forest wm crossed some Hat little lawns, around 



© The Complete Work of Charles Darwin Online 



VIIIZOE AND COmiEFCIOI^. 

which single trees stood, as in an English park, I have 
often noticed ■with surj>risej in wooded nndulatory districtsj 
that the quite lev el parts have boon destitute of trees. On 
account of the tired horse, I determined to stop at the Mis- 
sion of Oudico, to the friar of which I had a letter of intro- 
duction. Cudico is an intermediate district between the 
forest and tlie llanos. There are a good ]nany cottages^ 
with patches of com and potatoes, nearly all l>elonging to 
Indians. The tribes dependent on Valdivia hre reducidos 
y crisfciaiios.’^ The Indians farther northward, about Arauco 
and Iiupei'ial, are ^still very wdld, and not converted - hut 
they have all innch intercourse with the Spaniards. The 
padre said that the Christian Indians did jmt much like 
coming to mass, but that otherwise they showed respect for 
i-eligion. The greatest difficulty is in making them, observe 
the ceremonies of marriage. The wild Indians take as many 
Avives as they can support, and a cadque will sometimes have 
more than ten. <!>n entering his house, the number may be 
told by that of tlie separate fires. Each Avife liAms a week 
ill turn Avith the cacique ' but all are employed in weaving 
ponchos, etc., for his profit. To be the Avife of a caciqnc is 
an honour much sought after by the Indian Avomcn. 

The men of all these tribes Avear a coarse woollen ]^)Onclio : 
those south of ValdiAua Avear short trowsers, and those north 
of it a petticoat, like the chili[>a of the G audios. All haA^e 
their long hair bouml hy a scarlet fillet, but Avlth no other 
coA^ering on their licads. These Indians are good-sized men ; 
their cheek-bones are £>romin.ent, and in general appearance 
they resemble the great American family to Avltich they 
belong ; but their physiognomy seemed to me to be slightly 
different from that of any {>ther tribe Avhich I had before 
seen. Their expression is generally grave, and CA^cn austere, 
and possesses much character : this may pass either for 
honest bluntness or fierce determination. The long black 
hair, tho grave and mnch-lined features, and the dark com- 
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plexioii, culled to my miiKl old portraits ot Jamos I. On 
the road we met witli noi\o of that humble politeness so 
universal in Oliiloe. Home gave their “ mari-mari ” (good- 
morning) with promptness, hut the greater number did not 
seem inclined to offer any salute. Tliis iudcpendence of 
manners is probably a conset^uciice of their long wars, and 
the repeated victories whieli they alone, of all the tribes in 
America, have gained over the J^spaniards, 

1 spent tho evening very pleasantly, talking with the padre. 
He-was exceedingly kind and hospitable; and coming from 
Santiago, had contrived to suiTOund himself whth souie few 
comforts. Being a man of some little education, bo bitterly 
complained of Ihc total want of society. With no pamcnlar 
zeal for religion, no business or pursuit, bow com[>let'ely must 
this man's life be wasted [ The next day on onr return we 
met seven very wukl-lookiiig Indians, of whom some were 
caciques that had just received from the Chilian government 
their yearly small stipend for having long remained faithful 
They w^ere line-looking mon, and they rode one after the 
other, with most gloomy faces. An old caeique, wdio beaded 
them, had been, T suppose, more excessively druid< than the 
rest, for he seemed both extremely grave and very ciabbed. 
Shortly before this, two Indians joined us, ’who were travel- 
ling from a distant mission to Valdivia eoiioerning some law- 
suit. One was a good-hum ou red old man, but from his 
wninklcd beardless face lool^ed more like an old woman thaai 
a man. I frequently ]>resentcd both of them with cigars ; 
and though ready to receive them, and I dare say grateful, 
they would hardly condescend to thank me. A Ohilotan 
Indian w^ould have kikon off Ids hat and given his “ Oios 
le page ! " The travelling was very tedious, both from the 
badness of the roads and from the number of great fallen 
trees, ’which it was necessary cither to leap over or to avoid 
by making long eiieuits. V^e slept on the road, and next 
moriiiiig reached Valdivia, whence I proceeded on board 
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A few days afterwards I crossed tlie bay with a party of 
officers, and landed near tlie fort called Niebla. The build- 
ings Avore ill a most mi no us stato, and the gim-carriages quite 
rotteiL Mr. Wicbham remarked to the commanding officer, 
that witli one dis£!harge they would certainly all fall to pieces. 
The poor man, trying to j>nt a good face upon it, gravely re- 
plied, **No; I am sure, sir, they would stand twol” The 
Spaniards must have intended to make this place im^ 
pregnable* There is now lying in the middle of the courts 
yard a little mountain of mortar, which rivals in hardness 
the rock on which it is placed. Tt was hr on gilt from Chili, 
and cost seven thousand dollars* Tho rovohition having 
broken out, j>re vented its being applied to any pnrj>ose, and 
now it remains a monument of the fallen greatness of Spain. 

I wanted to go to a house about a mile and a half distant; 
but my guide said it was quite impossible to penetrate the 
wood in a straight line. He oliered, however, to lead me, 
by following obscure cattle-tracks, the shortest way; the 
walk, nevertheless, took no less than three hours 1 This 
man is employed in hunting stra5^ed cattle ; yet, well as he 
must kiiow^ the^ woods, he was not long since lost for two 
wdiole days, and had nothing to eat. These facts convey a 
good idea of the iinpracticahility of the forests of these 
countries. A question often occurred to me — How^long docs 
any vestige of a fallen tree remain Tliis man show^ed me 
one W'iiich a paiTy of fugitive royalists had cut down four- 
teen years ago; and takiiyg this as a criteriem, I should think 
a bole a foot and a half in diameter would, in tlmdy years be 
changed into a heap of mould. 

February 20th . — This day has been memorable in the 
annals of Yaldivia for the most severe earthquake experi- 
enced by tlie oldest inbabitant. I haj>pened to be on shore, 
and wm,s lying dowm in the wood to rest myself. It came on 
suddenly, and lasted tw-o minutes, hut the time apj>eared 
much longer. The rocking of the ground was very sensible* 
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The imdniations appeared to my com paid oi^ and myself to 
come from <lue oast, ^vhilst others th ought they proceeded 
from south-west : this shows how dithcult it sometimes is to 
perceive the direction of the vibrations. There was no diffi- 
culty in standing upright, but the motion made me almost 
giddy : it was something lihe the movement of a vessel in a 
little cross-rijyple, or still more like that felt a [>ei^oii skat- 
ing over thin icc, wdiich bends under the weight of his body. 

A bad earthquake at once destroys our oldest associations : 
th?>^aith, the very emblem of solidity, has moved beneath 
our feet like a thin crust over a fluid ; one second of time 
has created in the mind a strange idea of insecuidty, wdiich 
hours of reOection would not have produced. In the forest, 
as a breeze moved the trees, T felt only the earth tremble, 
but saw no other ehoct. Captain Fitz Boy and some officers 
were at the town during the shock, and there the scene was 
more striking ; for although the houses, from being built of 
wuiocl, did not fall, they were violently shaken, and the boards 
creaked and rattled together. Th.o people rushed out of doors 
in the greatest alarm. It is these aocompa,niments that create 
that perfect horror of eartliqualces experienced by all who 
have thus seen as well as felt their ellects, Within tiie 
forest, it was a deeply interesting but by no means an aw-e- 
exciting phenomenon. Tlio tides were very curiously affected. 
The great shock took place at the time of low^ w ater ; and an 
old \voman who w^as on the beach told me that the water 
Howed very quickly j but not in great waves, to high-w^ater 
mark, and then as quickly returned to its proper level : this 
w^as also evident by the line of wet sand. This same kind 
of quick but quiet movement in the tide happened a few^ 
years since at Chiloe, during a slight earthquake, and created 
much causeless alarm. In the course of the evening there 
were many weaker shocks, which seemed to produce in. the 
harbour the most complicated cuiTents, and some of great 
strength. 
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March J/fL — We eiitercfl the harbour of Coiioepciou. 
While the ship Avas beating up to the aiicltorago 1 hmtled 
on the island of Quiriquina. The mayor-domo of the cstat-e 
quickly rode down to tell me the terrible news of the gieat 
earthquake of the 20th: '^Tlvat not a house in Gone epci on 
or Talcahuano (the port) was standing ; that seventy villages 
were destroyed; and that a gre^t w^ave had almost washed 
away tlie ruins of Talcahuano.” Of this latter stateuient I 
soon saw abundant proofs, the whole coast beiiig strewed 
over with timber and furniture, as if a thou sail d ships had 
been tv rocked. Besides chaii’s, tables, boc»k-shelves, etc., in 
great numbers, there wero several roofs of cottages, tv Inch 
had been transported almost whole. The storeliouscs at 
Talcahuano had been burst open, and great bags of cotton, 
yerba, and other valuable march andiso, were scattered on the 
shore. During my walk round the island, I observed that 
numerous fragments of rock, which, from the marine pro- 
ductions adhering to them, must recently have been lying in 
deep water, had been cast up high on the beach ; one of these 
Tvas six feet long, tliree broad, and two thick. 

The island itself as plainly show^ed the overwhelming 
poTver of the eaithquake as the beach did that of the con- 
sequent great wave. Tlic ground in many parts was fissured 
in north and south lines ; perhaps caused hy the yielding of 
the parallel and steep sides of this narrow island. Some of 
the fissures near the cHils wei-e a yard wide. Many enor- 
mous masses had already fallen on the beach, and the in- 
habitants thought that when the rains commenced far greater 
slips would happen. Tlic elTect of the vibration on the hard 
primaiy slate which composes the foundation of the island 
was still more curious : the superficial parts of some narro w 
ridges Tverc as comjdetely shivered as if they had been blasted 
by gunpowder. This effect, which was rendered conspicuous 
by the fresh fractures and displaced soil, must be confined to 
near the surface, for otherwise there would not exist a block 
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of solid rock througliout Chili ; nor is this improhahle, as it 
is known that the surface of a vibrating body is affected 
differently from tho central part It iSj perhaps, owing to 
this same reason that earthquakes do not cause quite such 
ter ride havoc within deep mines as would be expected. I 
believe this convulsion has been more effectual in lessening 
the size of the island of Quiriquina than the ordmary wear 
and tear of the sea and weatlier during the course of a whole 
century* 

’The next day 1 landed at l^’alcaliuano, and afterwards rode 
to Concepcion. Both towns presented the most awfid yet 
interesting spectacle I ever beheld. To a person who had 
fonnerly known them, it jiossibly might have been still more 
impressive; for the ruins were so mingled together, and the 
whole scene possessed so little the air of a habitable j>lace, 
that it was scarcely possible to imagine its former conditiom 
The earthquake commenced at half-past eleven o'clock in the 
forenoon* If it had happened in the middle of the night, 
the greater mini her of the inhabitants (wdiicli in this one 
province amount to many thousands) must have perishetl, 
instead of less than a liundred. As it was, tlie invariable 
practice of running oub of doors at tho first trembling of the 
ground alone saved them. In Concepcion each liousCj or row 
of houses, stood by itself, a heap or line of ruins ; but in 
Talcahuano, owdng to the great wave, little more than one 
layer of bricks, tiles, and timber, with here and tliero part 
of a \"i'all left standing, could be distinguished. From this 
circumstance Concepcion, although not so completely de- 
solated, was a more ternble, and, if I may so call it, pictur- 
esque sight. The first shock was very sudden. The mayor- 
domo at Quiriquina told me that the first notice he received 
of it w^as finding both the horse he rode and himself rolling 
together on the ground. Bising up, he was again throwm 
down* He also told me that some cows w hich were standing 
on tlie steep side of the island were roiled into the sea. The 
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graat caused the dcstruotioii of many cattle : on one 

low island, iiear the head of tlio bay, seventy animals were 
washed off and drowned It is generally thought that this 
has been the worst earthquake ever recorded in Chili ; hut 
as the very severe ones occur only after long intervals, this 
cannot easily be known ; nor indeed would a much worse 
shock have made any great difference, for the ruin was now 
complete. Innuinerahle small tremblings followed the gi’cat 
earth qTiake, .and witliiii the llrst twelve days no less than 
three hundred were counted. 

After viewing Concepcion, I cannot understand how the 
greater numher of inhabitants escaped unliurh Tlie houses 
in many parts fell outwards, thus forming hi the middle of 
the streets little hillocks of brickwork and rubbish. Mr. 
Rouse, the English consul, told us that he was at breakfast 
when the first movement warned liim to run out. Ho had 
scarcely reached the middle of the court-yard w^heii one side 
of liis house came thundering down. He retained presence 
of mind to remember that if he once got on the toj) of tliat 
part which had already fallen he would be safe. Not being 
able from the motion of the ground to stand, he crawled upt 
on his hands and knees ; and no sooner had lie ascended this 
little eminence than the other side of the house fell in, the 
great beams sweeping close in front of his head. With his 
eyes blinded, and his mouth choked wdth the cloud of dust 
wdiieh darkened the sky, at last lie gained the street. As 
shock succeeded shock, at the interval of a few minutes, no 
one dared apjiroach the shattered mins, and no one knew' 
wdiethor his dearest friends and relations wrere not perishing 
from the 'want of help. Those who had saved any property 
were obliged to keep a constant w^atoh ; for thieves prowled 
about, and at each little trembling of the ground, with one 
liand they beat their breasts and cried “ Miser icordia 1 and 
then with the other filched w hat they could from the ruins. 
The thatched roofs fell over the fires, and 11am es burst forth 
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in all paHs, Hundreds knew themselv^es rained, and few 
liad the means of providing food for the day- 

Earthquakes alone are sufficient to destroy the prosperity 
of any country. Tf honeatli Englaiid tlie now inert subter- 
lanean forces should exert those powers which most assuredly 
in former geological ages they have exerted j how completely 
would the entire condition of the country be changed ! What 
Tvould -become of the lofty houses, thickly packed cities, great 
manufactorieSj the beautiful public and private edidees 1 If 
thf^jiew period of disturbance were first to commence by 
some great eaid.li quake in the dead of the night, how terrific 
would be the carnage I England would at once be bankrupt; 
all papers, records, and accounts w^onld from that moment be 
lost, (government being unable to collect the taxes, and 
failing to maintain its authority, the hand of violence and 
rapine would remain uncontrolled. In every large town 
famine would go forth, pestilence and deatii following in its 
train. 

Shortly after the shock, a great wave was seen from the 
distance of three or four miles approaching in the middle of 
the ba}^ with a smooth outline ; but along tlie shore it tore 
u][> cottages and trees as it swept {>iiwards >vith irresistible 
force. At the head of the bay it broke in a fearful line of 
white bi'eakers, whicli rus]ie<l up to a height of twenty -three 
vertical feet aliove the highest spring-tides. Their force 
must liave been prodigious ; for at the fort a cannon with 
its carriage, estimated at four tons in weight, was moved 
fifteen feet inwards. A schooner was left in the midst of 
the ruins, tw^o hundred yards from the beach. Tlie first w\ave 
was followed by two others, Avhich in their retreat cairied 
aw’ay a vast wreck of floating objects. In one part of the 
bay a sliip was pitched high and dry on shore, was carried 
off, again driven on shore, and again cairied off. In anothcir 
part, two large vessels anchored near together were whirled 
about, and their cables were thrice wound round each other : 
(100) 24 
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thoi:igli aTTchorod at a depth of thiity-six feet they were for 
some minutes aground. The great wave must have travelled 
slowly^ for tho inhabitants of Takiiliuaiio had time to run U]> 
the hiih behind the town ; and some sailoi’s pulled out sea- 
wardj trusting successfully to their boat riding securely over 
the swell if they could reach it before it biohe. One old 
womauj with a little hoy four or live years old, ran into a 
boat, but there was nobody to row it out : the boat was eon- 
sequel! tly dashed against an anchor and cut in twain ; the 
old woman was drowned, but the child was picked up some 
hours aftei'W'ards clinging to the W'reck. Fools of salt water 
were still standing amidst the ruins of the houses, and chil- 
dren, making boats with old tables and chairs, appeared as 
happy as their parents were miserable. It was, however, 
exceedingly interesting to observe how much more active 
ami cheerful all ap]!cared than could have been expected, 
it was remarked with much truth, that, from the destruction 
being universal, no one individual was humbled more than 
another, or could suspect his fi lends of coldness — that most 
grievous result of the less of wealth, Mr, House, and a large 
party whom ho kindly took under his protection, lived for 
the first week in a garden beneath some apple-trees. At 
first they >vere as merry as if it had been a picnic ; but soon 
after\^ ards hca^^' rain caused much discomfort, for they were 
absolutely without shelter, 

111 Captain Fitz lioy’s excellent account of the earthquake, 
it is said that tw^o explosions, one like a column of smoke 
and another like the blowing of a great wdiale, were seen in 
the bay. The water also appeared everywhere to be boiling; 
and it “become black, and exhaled a most disagreeable sul 
jdiureous smell. These latter circumstances were observed 
in the Bay of Valparaiso during the earthtjuake of 1822, 
They may, I think, be accounted for by the disturbance of 
the mu<l at the bottom of the sea containing organic matter 
in decay. In the Bay of Callao, during a calm day, I noticed 
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that ay the sihip dragged, her calde over tilie bottom its ooiirse 
wa,s marked by a line of bubbles. The lower orders in Tab 
calinaiTO thotiglit that the carthc|nako was eansed by sonie old 
Trsdiaii women wli(>y two years agOj being offeTidcdy Hto].i]>ed 
the volcano of Antiieo. This silly belief is curious, because 
it shows that expenciiee 1ms taught them to observe that 
there exists a relation between the suppressed action of the 
volcanoes and the trembling of the aground, it was necessary 
to a.pj>ly tlie witchcraft to the point wdiere their perception 
cause and effect failed, and this was the closing of the 
volcanic vent. TlTis belief is the more singular in this par- 
ticula?' instance, bec^iuse, according to Captaii^ Fitz Roy, tliere 
is reason to believe tliat Antiico was noways affected. 

The town of Concepcion was built in the usual Spanish 
fashion, with all the streets running at right angles to each 
other- one sot ranging south-wmsfc by west, and the other 
set north-west by nortln The walls in the former direction 
certainly stood better than those in the latter^ the greater 
number of the masses of brickwork w^ere thrown dowoi 
towards the north-easb Roth tliese circumstances perfectly 
agree with the general idea of the undulations Imviiig come 
from tlie soutli-wxst, in which quarter subterranean noises 
were also heard: for it is evident that the wmlls running 
south-west and north-east, whicli presented theii- ends to the 
point whence tlie undulations came, wouhi be much less 
likely to fall tluin those wmlls w'hich, running north-west anti 
sou til-east, must in. their whole lengths have been at the same 
instant tlirown out of the perpeiidicnlar ; for the undulations, 
coming from the south-west, must have extoTnlod in north- 
west and south-east waves as they passed under the founda- 
tions. This may bo illustrated by placing books edgewats 
on a carpet, and then, after the manner suggested by Michel I, 
imitating the inidulatioiis of an eai'thquake : it will be found 
that they fall \vith ruore or less readiness, aecording as their 
direction more or less nearly coincides with the lino of the 
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waves. Th<? fissures in tlic ground generally, though not 
uniformly, extended in a south e^ust and north-west direction; 
and therefore corresponded to the lines of undulation or of 
principal flexure. Bearing in mind all these circumstanceSj 
wliieh so clearly point to the south-west as the chief focus of 
disturhaneej. it is a very intereKting fact tliat the island of 
Santa Maria, situated in that quarter, was, during the general 
uplifting of tlie land, raised to nearly three times the height 
of any otViev part of the coast. 

The dilFerent resistance oOered by the walls, according to 
their direction, was well exenijdified in the case of the 
cathedral Tlie side which fronted the nortli^ast jmeseiited 
a grand pile of rnins, in the midst of wliicli door-cases and 
masses of timber stood up as if Hoatiiig in a stream. Some 
of the angular blocks of brickwork were of great dimensions, 
and they were rolled to a distance on tlie level plaza, like 
fragments of rock at the base of some high mountain. The side 
walls (running south-west and north-east), thougli exceedingly 
fractured, yet remained standing ; but the vast buttresses (at 
right angles to them, aud. therefore parallel to the walls that 
fell) were in many eases cut clean ott) as if by a chisel, ana 
hurled to the ground. Some S(^[iiare ornaments on the coping 
of tlicse same walls were moved by the earthquake into a 
diagonal position. A similar circumstance was obKserved aftei‘ 
an earthquake at Valparaiso, Calabria, rand other places, 
including some of the ancient (.Treek temples. This twisting 
displacement at first appears to indicate a vorticose move- 
ment beneath each point thus affected ; but this is highly 
improbable. May it not be caused by a tendency in each 
stone to arrange itself in some particular position with I'e- 
spect to the lines of vibration, — in a manner somewhat 
similar to pins on a sheet of paper when shaken'? Gen er ally 
speaking, arched doorwn,ys or windcavs stood much better 

* M. Ariif^o ill v. See also Miers^B Chili,’* %'ol. 1., p, 392 i 

also Lyeirs “riinciplos of (Teologj',” ck xv,, blE. ii. 
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than any other part of the buildings. ^fevcrtlielcsSj a poor 
lanie old iiianj. who had been in the habit during trifHng 
shook s of era, w ling to a certain doorway, was tliis time 
crushed to pieces* 

I Imve not attempted to give any detailed dcscri]>tion of 
the appearance of Concepcion, for I feel that it is finite im- 
possible to convey the mingled fcclhigs wliich T experienced. 
Several of the officers visited it before me, but theit^ strongest 
langu^^^^ failed to give a just idea of the scene of desolation, 
^is a bitter and humiliating thing to see works which have 
cost mart so much time and labour overthrown in one 
minute; yet compassion for the inhabitants was almost 
instantly banished by tlie surprise in seeing a state of things 
pjoduced in a moineiit of time wliich one was accustomed to 
attribute to a succession of ages. In my opinion, we have 
scarcely beheld, since leaving England, any sight so deeply 
interesting* 

In almost every severe earthquake the neighbouring waters 
of the sea are said to have been greatly agitated* The dis- 
turbance seems generally, as in the case of Ooneepcion, to 
have been of two kinds : lirst, at the instant of the shock, 
the water swells high up on the beadi with a gentle motion, 
and then as quietly retreats ; secondly, some time afterwards 
the whole body of the sea retires from the coast, and then 
returns in waves of overwhelming force. Tlie first move- 
ment seems to be an immediate consequence of the earth- 
quake affecting differently a Iluid and a solid, so that their 
respective levels are slightly deranged ; but the second ca.se 
is a far more important phenomenon. During most earth’ 
quakes, and especially during those on the west coast of 
America, it is certain that the first great movement of the 
waters has lieen a retirement. Some authors have attemj>ted 
to explain this by supposing that the water retains its level, 
wdiilst the land oscillates upwards; but surely the water 
close to the land, even on a rather steej> coast, would partake 
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of the motion of tho bottom. Moreover, as urged by Mr. 
Lyell, siniilai" movements of the sea have oceurred at islands 
far distant from the chief line of disturbance; as was the case 
with Jnan h^emandez duiing tliis earthc^uake, and with 
Madeira during the famous Lisbon shock. I suspect (but 
(jhe subject is a very obscure one) that a wave, however 
produced, first draws the w^ater from the shore on which it 
is advancing to break ; I have observed that this happens 
with the little waves from the paddles of a steam- boat. It 
is remarkable that whilst Taicahuaiio and Callao (near Lima), 
both situated at tho head of large shallow bays, have suffered 
during every severe earthquake from great waves, Valparaiso, 
seated close to the edge of profoundly deep water, has never 
been overwhelmed, though so often shaken by the severest 
shocks, hkom the great wave not immediately following the 
earthquake, but sometimes after the interval of even half-an- 
honr, and from distant islands being affected similarly with 
tlie coasts near the focus of the disturbance, it appears that 
tlie wave first rises in the offing ; and as this is of general 
occurrence, the cause must be gcncrah I suspect we must 
look to the line wdiorc Uie less disturbed waters of the deep 
ocean join the water nearer the coast, which has partaken of 
the movements of the land, as the place wdiere the great wave 
is first generated. It would also appear that the wave is 
larger or smaller, according to the extent of shoal water 
vi^hich lias l^ecn agitated together with the bottom on wdiicli 
it rested. 

The most remarkable effect of this earthquake was the 
permanent elevation of the land ; it would probably be far 
more correct to speak of it as the cause. There can be no 
doubt that the land round tho Bay of Concepcion was up- 
raised two or three feet ; but it deserves notice, that owing 
to the wave having obliterated the old lines of tidal action 
on the sloping sandy sliores, I could discover no evidence of 
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this faotj except in the united te.stimony of the iiiliabitaiits 
that one little rocky shoal, now exposed, was formerly 
covered with water. At the island of Santa Maria (al>out 
thirty miles distant) the elevation was greater : on one part 
Captain Fitz Iloy found beds of putiid mussel-shells still 
adhering to the rocks ton feet above high-watei- mark-- the 
inhabitants had formerly dived at low- water spring- tides for 
these sheik The elevation of this province is particularly 
interesting from its having been the theatre of several other 
■’Tdijlent earth cjuakes, and from the vast numbers of sea-sliolls 
scattered over the land up to a heiglit of certainly six hun- 
dred, and, I believe, of one thousand feet. At Talparaiso, 
as T have remarked, similar shells are found at the height 
of thirteen hundred feet : it is hardly possible to doubt 
that this great elevation has been odected by successive 
small uprisings, such as that which accompanied or caused 
the earthquake of this year, and likewise by an insensibly 
slow rise which is certainly in progress on some paits of 
this coast. 

The island of Juan Fernandez, three hundred and sixty 
miles to the north-east, was, at the time of the great shock 
of the 20th, violently shaken, so that the trees beat against 
each other, and a volcano burst forth under water close to 
the shore. These facts are remarkable, because this island, 
during the earthquake of 1751, was then also affected more 
violently than other places at an equal distance from Con- 
cepcion j and this seems to show some subterranean connec- 
tion betvveen those two points. Chiloe, about three hundred 
and forty miles southward of Concepcion, appears to have 
been shaken more strongly tlian the intermediate district of 
\ aldivia, where tlie volcano of Villarica was noways affected, 
whilst in the Cordillera, in front of Chiloe, two of the vol- 
canoes burst forth at the same instant in violent action. 
These two voloanoes, and some neighbouring ones, continued 
for a long time in eruption, and ten months after wards were 
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again iriflueiiced by an eartiiquake at Concepcion. Home 
ineiij cutting wood near tlie base of one of these yolcaiioeSj 
did not perceive the shock of the 20th, although the whole 
surrounding province was then trembling. Here we have an 
eruption relieviug and taking the place of an earthc[uake ; as 
would liave happened at Coneepcioiij according to the belief 
of the lo\ver orders^ if the volcano of Antuoo had not been 
closed by witchcraft. Two years and three quaifcers after- 
wards Valdivia and Chiloe were again sliaken more violently 
than on the 20tlij and an island in the Chonos Arclnpelago 
was permanently elevated more than eight feet. It will give 
a better idea of the scale of these phenomena if (as in the 
case of the glaciers) w^e suppose them to have taken place at 
corresponding distances in Europe : — then w^ould the land 
from the North 8ea to the Meditenancan have been violently 
shakeiij and at the same instant of time a large tract of the 
eastern coast of England vrould have been permanently 
elevated, together with some outlying islands ; a train of 
volcanoes on the coast of Holland would have burst forth in 
action, and an eruj:>tion taken place at the bottom of the sea, 
near the northern extremity nf Ireland ; and lastly, the 
ancient vents of Auvergne, Cantal, and Mont d'Or W'Oukl 
each have sent up to the sky a dark column of smoke, and 
have long remained in fierce action. Tw-o years and three 
quarters aftcr\^ ards, France, from its. centre to the English 
Cliannel, w’^ould have been again desolated by an earthquake, 
and an island permanently upraised in the Mediterranean* 
The space from under whicli volcanic matter on the 20th 
w as actually erupted is seven hundred and tW'Onty miles in 
one line, and four hundred miles in another line at rtght 
angles to the first ; hence, in all prohal;>ility, a subterranean 
lake of lava is here stretched out of nearly double the ai‘ea 
of the Black Sea.* From the intimate and complicated 
manner in which the elevatory and eruptive forces were 
shown to be connected during this train of phenomena, we 
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may confidently come to the conclusion tiiat the forces which 
slowly and by little starts uplift contioeiitSj and those which 
at successive periods pour forth volcanic matter from open 
orifices, are identicaL From many reasons, I believe that 
the frequent quahings of the earth on this line of coast are 
caused by the rending of the strata, necessarily consequent 
on the tension of the land wlien upraised, and their injection 
by fluidified roch. This rending and injection would, if 
repeated often enough (and we know that earthquakes re- 
^atedly affect the same areas in the same maimer), form a 
chain of hills ; and the linear island of Sk Mary, which was 
upraised thrice the height of the neighbouring country, seems 
to be undergoing this process. I believe that the solid axis 
of a mountain dill’ers in its manner of formation from a 
volcanic hill only in the molten stone having been repeatedly 
injected, instead of having been rejieatcdly ejected* More- 
over, T believe that it Ls impossible to explain the structure 
of great moun tain-chains, sue!} as that of the Coixlillera, 
where the strata, capping the injected axis of platonic rock, 
have been thrown on their edges along several parallel and 
neighbouring lines of elevation, except on this view of the 
rock of tlie axis having been repeatedly injected after inter- 
vals sufiiciently long to allow the upper parts or wedges to 
mol and become solid ; for if the strata had been thrown 
into their present highly-incliiicd, vertical, and even inverted 
positions, by a singles blow, the . very bowels of the earth 
would have gushed out, and instead of beholding abrupt 
moil nta ill-axes of rock solidified under great pressure, deluges 
of lava would have flowed out at innumerable points on every 
line of elevation.'^ 

* F[>r a full account of the volcanic phenomena wliicb, Ewieoinpanied tb.e eiirth- 
qnakc of the 20th, and for the eoneluaioaa deduciblc from them, I must rcfiaj to 
vol. V* of the GecJggical Transactions. 



© The Complete Work of Charles Darwin Online 



CHAPTEE XV. 



PASI3ACJE OF TUE CORDILLEKA. 

Vulpixraho—Fortilh Fa^.^^Sa(jacity of mides—Mouniain-torrejds—Mme^^ 
how ducovered— Proofs of the ixraduul elemlion, of tho Cordill^—Bfect 
of mow on rocks — Oeolo^ical structure of the two maixi rau^^es: their 
distinct ormn a?id upheax.'at— Great subsidmce^Mefd snow— Winds— 
Pimtxiclea of snow —lhy and dear at^nosphere- -Mectrisit}/ — Pampas — 
^(>olof/p of the opposite sides of the Andes— Locusts— Great bugs— 
iMendom—GspfalJ.ata Pass — SiUeifed trees Imried as thep gre^e — Incas 
Bj'idge — Badness of the passes emggerated—Cumbi*e—Casuchas — VaL 
•pas'aiso, 

Mwrch 7th^ 1835. — We stayed three clay^ at CoiicepcioE, and 
then sailed for Valparaiso. The wind being north erly^ we 
only reached the mouth of the liarbour of Concepcion before 
it was dark. Being very near the land, and a fog coming 
oiij the anchor ’vvas dropped. Presently a large American 
whaler appeared close alongside of ns, and ’we heard tlie 
Yankee sw^earing at his men to keep quiet whilst lie listened 
for the breakers. Captain Eitz Boy hailed him, in a loud 
clear voice, to anchor where ho then was. Tlie poor man 
must havo thought the voice came from the shore, such a 
Babel of cries issued at once from the ship, every one halloo^ 
ing out, “ Let go the anchor I veer cable ! shorten sail ! ” It 
was the most laughable thing I ever heard. If the ship^s 
crew had been all captains and no men. there could not have 
been a greater uproar of orders. Wc afterwards found that 
the mate stuttered. I suppose all hands w^ere assisting him 
in giving his orders. 
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On the. 11th wo anchored at Valparaiso^ and two days 
afterwards 1 set out to cross the Cordillera. 1 proceeded 
to Santiago, where Mi". Caldclengh most kindly assisted me 
in every possible way in making the little preparations which 
were necessary* In this part of Chili there are two passes 
across the Andes to Mendoza : the one most commonly used • 
— namely, that of Aconcagua or Uspallata — is situated some 
way to tlie nt>rth; the other, called the Portillo, is to the 
south, and nearer, but more lofty and dangerous. 

^^March lSiL—\\-e set out for the Portillo Pass. Leaving 
Santiago we crossed the wide burnt-up plain on which that 
city stands, and in the afternoon aiTived at the Maypu, one 
of the principal rivers in Chili, The valley, at the point 
where it enters the first Cordillera, is bounded on each side 
by lofty barren mountains, and although not broad it is 
very fertile* N umerous cottages were surrounded by vines, 
and by orchards of apple, nectarine, and peach trees — their 
boughs breaking witli the weight of the beautiful ripe fruit* 
In the evening we passed the custom-house, where oui' lug- 
gage was examined* Tlie frontier of Chili is bettor guarded 
l^y the Cordillera than l^y the waters of the sea. There are 
very few valleys which lead to the central langes, and the 
mountains are quite impassable in other parts by beasts of 
burden. The custom-house oflicers wero very civil, which 
was perhaps partly owing to the passpoi t which the Presi- 
dent of the Pepublio liad given me ; but I must express my 
admiration at the natural politenes*s of almost every Cliileno. 
In this instance the contrast Avith the same class of men in 
most other countries was strongly marked, i may mention 
an anecdote with which I was at the time much pleased. 
We met near Mendoza a little and very fat negress riding 
astride on a mide. She had a goitre so enormous that it 
was scarcely jjossible to avoid gazing at her for a moment ; 
but my two companions almost instantly, by way of apology, 
made the common salute of the countiy by taking off tlicir 
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iiata, Wlierrs would one of tlie lower or liigher d asses iit 
Europe have shown sueh foehiig politeness to a ]ioor and 
111 iser able object of a clcgraded luee'? 

At night wc slept at a eottage. Our manner of travelling 
was delightfully iiidepeiident In. the inhabited parts we 
bought a little firewood, hired pasture for tlio auimalSy and 
bivouacked in the eoriier of the same field with them. CaiTy’ 
ing an iron pot, we cooked and ate our supper under a cloud- 
less sky, and knew no trouble. My compauions were Mariano 
(lonzales, who had formerly accompanied me in Cliili^ and an 
arrieroj with his ten mules and a madrma. The madrina 
(or godmother) is a most important personage : she is an old 
steady maro, with a little bell round her neck ; and wherever 
she goes, the mules, like good chihlren, follow her. The affe(i- 
tion of these animals for their madriiias saves inllnite troutde. 
If several large troops are turned into one field to graze, in 
the morning tho inulctocrs have only to lead the inadrinas a 
little apart and tinkle their bells ; and although there may bo 
two or three hundred together, each mule immediately knows 
the bell of its own madrina and comes to her. It is nearly 
iui possible to lose an old mule ; ioi' if detained for several 
ho HI'S by force, she will, by the power of smell, like a dog, 
track out lier companions, or rather the madrina, for, accord- 
ing to the muleteer, she is the chief object of airection. The 
feeling, however, is not of an individual nature ; foi' 1 believe 
1 am right in saying that any animal with a bell will servo 
as a madrina. In a troop each animal carries on a level 
road a cargo weighing four hundred and sixteen pounds 
(more than twenty-nine stone), but in a mountainous country 
one huiidi'ed pounds less ; yet with what delicate slim limbs, 
without any proportional bulk ' of muscle, these animals sup- 
port so great a burden [ The mule always a[ipears to me a 
most surprising animal Tliat a hybrid should possess more 
leiison, memory, obstinacy, social affecticjn, powers of muscular 
endinance, and length of life, than either of its parents, seems 
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io indicate tlmt art has hero oi^trloiic nature. Of our ten 
animals, six were intended for riding and four for carrying 
cargoeSj each taking turn ahoiit. Wc carried a good deal of 
foody in case we should be snowed upj as the season was ratlicr 
late for passing the For till o, 

March 19th . — ^Wc rode during this day to the last, and 
thereforo most elevated, house in the valley. The imniher 
of inhahitants became sc^inty ; hut wlierever water could be 
bimiglit on tli.c l^i.nd, it was very fertile. All the main 
in the Cordillera are characterized by having on 
both sides a fringe or terrace of shingle and sand, rudely 
stratified, and generally of comsidcrabic thickness. These 
fringes evidently once extended across the valleys, and were 
united; and the bottoms of the valleys in northern Chili, 
where there are no streams, are thus sinoothlj^ filled up. 
On these fringes the roads are generally earned, for their 
surfaces arc oven, and they rise with a very gentle slope up 
the valleys j hence, alst), they are easily cultivated by irriga- 
tion. They may bo traced up to a height of between seven 
and nine tliousand feet, where they become hidden bv the 
in'egiilar piles of At the lower end or mouths of tlie 

valleys they are continuously united to those land-locked 
plains (also ftJi'iiied of shingle) at the foot of the main Cor- 
dillera which T liave described in a former chapter as char- 
acteristic of the scenery of Chili, and which w ere uiidouhtedly 
dept>sited when the sea penetrated Chili, as it now does the 
more southern coasts. No one fact in the geology of South 
America interested me more tlian these terraces of rudely - 
stratified shingle. They preelsely resemble in composition 
the matter which the torrents in each valley would ^leposit 
if they were checked in tlicir course by any cause, such as 
CTitcring a lake or arm of the sea; but the torrents, instead 
of depositi]ig matter, are now steadily at w^ork wearing away 
both tlie solid rock and these alluvial deposits along the 
whole line of every main valley and side valley. It is im^ 
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accniTmlatod to the thickness of many thousand feet, 
T have felt inclined to exclaim that causes, such as the 
present rivers and the present beaches, con hi never have 
gronnd down and produced such masses. But, on the other 
hand, when listening to the rattling noise of these torrents, 
and calling to mirsi that whole I’acos of animals have passed 
away from the face of tlio earth, an<l that during this v'hole 
period, night and day, these stones have gone rattling on- 
w^ards in their course, I have thought to myself, Ca?r any 
TrETHijitain, any continent, withstand such svaste ? 

In this part of the valley the mountains on eaeli side were 
from three thousand to six or eight thousand feet high, wiiJi 
rounded outlines and steej;) bare llariks. The general coloui' 
of the rock w^as dullish purple, and the stratification very 
distinct. If the scenery was not beautiful, it was remark- 
able and gi^anrh We met during the day several herds of 
cattle, which men Averc driving dowui from the higlier valleys 
in the Cordillera* Tliis sign of the approaching wunter hur- 
ried our steps more than %vas convenient for geologizing. 
The house where w^e slept was situated at the foot of a moun- 
tain, on the summit of wdiicli are the mines of San Pedro de 
Nolasko. Sir Francis Head marvels how mines Lave been dis- 
covered in such extraordinary situations as the bleak sum- 
mit of tbc mountain of San Pedro do !^olasko. In the first 
place, metallic veins in this country are generally harder than 
the surround ii^g strata ; lienee, during the gradual ^vear of 
the hills, they project above the surface of the ground. 
Sccondl}^, almost every labourer, especially in tbo northern 
parts of Chili, understands sonicthiiig about the appearance 
of ores. In the great mining provinces of Copuinilio and 
Copiapd lirew(X)d is very scarce, and men search for it ovei- 
every liili and dale ; and by this means early all the richest 
mines have there been discovered. Chanimcillo, from which 
silver to the value of many hundred thousand pounds has 
l.>een raised in the cour.se of a, few ven.rs, w^as discovered by 
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a mail who thrc^v a stone at his loaded donkey, and thinking 
that it was very heavy, lie picked it up, and found it full of 
pure silver. The vein occurred at no great distaiicCj standing 
up like a wedge of metal* Tlie miners alsOj taking a crow^ 
bar with them, often wander on Sundays over the mountains. 
In this south part of Chili tlie men who drive cattle into the 
Cordillera, and who frequent every ravine where there is a 
little pasture, are the usual discoverers. 

00th . — 'As we ascended the valley, the vegetation, with 
the exception of a few pretty alpine flowers, became exceed 
ingly scanty ; and of quadru[>eds, birds, or insects, scarcely 
one could be seen. The lofty mountains, their summits 
marked with a few patches of snow, stood well separated 
from each otlicr ■ the valleys being filled up with an im 
mense thickness of stratified alluvium. The features in the 
scenery of the Andes which struck me most, as coni.rasted 
with the other mountahvchaiiis with which T am acquainted, 

were the flat fringes sometimes expanding into nairow 

plains on each side of the valleys j the bright colours, chiefly 
red and purple, of the utterly bare and precipitous hills of 
pori>hyi’y ; the grand and continuous walL-likc dikes ; the 
pJaiuly di^dded strata which, where nearly vertical, formed 
the picturesque and wild central pinnacles, but wdicre less 
inclined, composed the great massive mountains on the ouh 
skirts of the range ; and lastly, the smooth conical piles of 
fine and brightly -coloured detritus which sloped np at a higli 
angle from the base of the mountains, sometimes to a height 
of more than two thousand feet. 

T frequently observed, both in Tierra del Tuego and witli^ 
in the Andes, that wteere the rock wuis covered during the 
greater part of the year with siiow', it was shivered in a 
very extraordinary manner into small angular fragments. 
Hcoreshy^ has observed the same fact in bpitzbergen. The 
case appears to me rather obscure ; for that paid of the 

* ScoTcsby'a Arctic Eegionsi/" vol i., p. 122. 
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inoimtain wliioh is protected by a mantle of snow must be 
less subject to lepeated and great changes of tomperature 
than any other part. I have sometimes thought that the 
earth and fragments of stone on tlie surface Tvere perhaps 
less effectually removed by slowly percolating snow-water 
than by laiitj and therefore that the appearance of a quicker 
disintegration of the solid rock nnder the snow was deceptive. 
Whatever the cause may he, the quantity of crumbling stone 
on the Cordillera is very great. Occasionally in the spring 
masses of this detritus slide dowm the mountains and 
cover the snow-drifts in the valleys, thus forming natural 
ice-houses. We rode over one, the height of which was far 
below tlie limit of perpetual snow. 

As the evening drew to a close wo reached a singular 
basin-like plain called the Yalle del Yeso. It was covered 
by a little dry pasture, and we had the pleasant sight of a 
herd of cattle amidst the surrounding rocky deserts. The 
valley takes its name of Yeso from a great bedj I should 
think at least two thousand feet thick, of white and in some 
parts quite pure gypsum. We slept wdth a party of men 
who were employed in loading mules with this substance, 
which is used in the manufacture of wine. We set out early 
in the niorning (21st), and continued to follow the course of 
the river, which had become very small, till we arrived at 
the foot of the ridge that separates the waters flowing into 
the Pacific and Atlantic Oceans, The mad, which as yet 
had been good with a steady but very gradual ascent, now 
changed into a steep zigzag track up the great range, dividing 
the republics of Chili and Mendoza. 

I will hero give a very brief sketdi of the geology of the 

* I heard it remarked in Shropshiro that the water, when the Severn is 
flooded from lon^-conttnued rain, is nmeh more turbid than when it proceeds from 
the snow melting on tho Wolsh inountaina. D’Orbigny (tainc i., p, 1S4), in explain- 
ing the cauae of the various oolonrg of the rivers in South America, remarks that 
those with bine or clear water liave their source in the Cordiltera, where the s^iiow 
molts. 

tloo) 25 
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several parallel lines forming the Cordillera. Of these lines 
there are two considerably liigher than the others— namely, 
on the Chilian side, the Peuqnenes ridge, which, wdiere the 
road crosses it, is 13,210 feet above the sea; and the Portillo 
ridge, on the Mendoza side, which is 11, 305 feet. The lower 
beds of the Peuquenes ridge, and of the several great lines 
to the westward of it, are composed of a vast pile, many 
thousand feet in thickness, of porphyries which have flowed 
as submarine lavas, alternating with angular and rounded 
fragments of the same rocks thrown out of the submarine 
craters. These alternating masses are covered in the central 
parts by a great thickness of red sandstone, conglomerate, 
and calcareous clay-slate, associated with, and passing into, 
prodigious bods of gypsum. In these upper beds shells are 
tolerably frequent, and they belong to about the period of 
the lo wer chalk of Eurt>pe. It is an old story, but not the 
less vronderful, to hear of shells which wxre once crawling on 
the bottom of the sea now standing nearly fourteen tliousand 
feet above its level. The lower b^^ds in this great pile of 
strata have been dislocated, baked, cryst.fi,llized, and almost 
blended together, through the agency of mountain masses of 
a peculiar wliite soda-granitic I'^ock. 

The other main lino — namely, that of the Portilk) — ia of a 
totally different formation. It consists chiefly of grand hare 
pinnacles of a red potash-granite, wddeh low down on the 
western flank are covered by a sandstone, converted by the 
former heat into a quartz-roek. On the quartz there rest 
beds of a conglomerate several thousand feet in tliiekness, 
which have been upheaved by tho red granite, and dip at an 
angle of 45° towards tho Pen queue a line. I was astonished, 
to find that this conglomerate w^as partly composed of pebbles 
derived from the rocks, with their fossil shells, of the Peu- 
queuos range ; and partly of red potash-granite, like that of 
the Poi'tillo. Hence we must conclude that both the P en- 
queues and Portillo ranges w ere partially upheaved and ex- 
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posed to wear and tear when the couglomerale was fonriiiig ; 
but as tho beds of the coiiglornorate liave been thrown off 
at an angle of 4f”> by the rod Portillo granite (wdth the 
underlying sandstone braked by it), we may feel suie that 
the greater part of the injection and nplicaval of the already 
partially formed Portillo line took place after the accumula- 
tion of the conglouieratej and long after the elevation of the 
Feuquenes ridge. So tliat the Portillo, the loftiest line in 
this part of the Coi'dillera, is not so eld as the less lofty line 
eh the Peuqueiies. Evidence derived from an inclined stream 
of lava at the eastern base of the Portillo might be adduced 
to show' that it owes part of its great Indght to elevations of 
a still later date. Looking to its earliest origin, the red 
granite seems to have been injected on an ancient pre-exist- 
ing line of Tvhite granite and mica-slate. In most parts, 
perhaps in all parts, of the Cordillera, it may bo concluded 
that each line has been formed by lepeated upheavals and 
injections, and that the several parallel lines are of different 
ages. Only thus can we gain time at all sufficient to explain 
the truly astonisliing amount of denudation wdiich these great, 
though comparatively with most other ranges recent, moun- 
tains have suffered. 

Pinally, the shells in the PeuqueiLes or oldest ridge prove, 
as before remarked, that it has been upiaised fourteen 
thousand feet since a Secondary period, which in Europe 
wc are accustomed to consider as far from ancient j but since 
these shells lived in a moderately deep sea., it can be shown 
that the area noW' occupied by the Cordillera must have 
subsided several thousand feet — in northern Chili as mucli 
as six thousand feet — so as to have allowed that amount of 
submarine strata to have been hea2>od on the hed on which 
the shells lived. The proof is tho same wdtli that by wliicli 
it was shown, that at a much later period since the Tertiary 
shells of Patagonia lived, thoi'e must have been there a 
subsidence of seveml hundred feet, as well as an ensuint? 
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elevation. Daily it is forced homo on the mind of the 
geologist y that notliing, not even the wind that hlows^ is so 
unstable as the level of the crust of this earth, 

I w ill make only one other geological rcnmrh. Althougli 
the Portillo chain is here higher than the PeuqueneSj the 
waters draining the intermediate valleys have hurst through 
it. The same fact, on a grander scale^ has been remarked in 
the eastern and loftiest line of tho Bolivian CordiUera, 
through w^hich the rivers pass : analogous facts have also 
been observed in other quarters of the world. On the 
supposition of the subsequent and gradual elevation of the 
Portillo line this can he understood; for a chain of islets 
would at fii-st appear, and, as these w^re lifted up, the tides 
would be always wearing deeper and broader channels be- 
tween them. At the present day, even in the most retired 
sounds on the eoast of Tierra del Fuego, the currents in the 
transverse breaks Avhich connect the longitudinal channels 
are very strong, so that in one transverse channel even a 
small vessel under sail was wiiirled round and round. 

About noon we began the tedious aiicent of the Peu queues 
ridge, and then for the lirst time experieneetl some littlo 
difficulty in our respiration. The mules would halt every 
fifty yards, and after resting for a few seconds the poor 
willing animals started of their own accord again. Tlie 
short breathing from the rarefied atmosphere is called by 
the Chilenos jmna; and they have most ridiculous notions 
concerning its origin. Some say all the waters here liave 
puna ; ” others that “ where there is snow’ there is puna — 
and this no doubt is true. The only sensation I experienced 
w-as a sliglit tightness across the head and chest, like that 
felt on leaving a warm room and running quickly in frosty 
weather. There was some imagination even in this j for 
upon finding fossil shells on tho highest ridge, I entirely 
forgot the puna in my delight. Certainly the exertion of 
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Walking %ya^ extremely great, and the re^spiration became 
deep and laborionss. I am told that in Potosi (about thir- 
teen thousajid feet above the sea) strangers do not become 
thoroughly accustomed to the atmospliere for an entire year. 
The inhabitants all recommend onions for the puna. As this 
vegetable has sometimes been given in Europe for pectoral 
coin plaints, it may possibly be of real service j for my part, 
I found nothing so good as the fossil shells. 

When about half-way up we met a large party with 
^^i^venty loaded mules. It w-as iriterestii^g to hear the wild 
cries of tlie muleteers, and to watch the long descending 
string of the animals ; they appeared so diminutive, there 
being nothing but the bleak mountains wdth which they 
could be compared, W^heii near the summit, the wind, as 
generally ha]:>pens, was impetuous ami extremely cokL On 
each side of the ridge we had to pass over broad bands of 
perpetual snow, whicli were no^v soon to be covered by a 
fresh layer. When we reached the crest and looked back- 
wards, a glorious view was presented. The atmosphei^ 
resplendently clear ; the sky an intense blue , the profound 
valleys; the wnld, broken forms; the heaps of ruins, piled up 
during the lapse of ages, the bright-coloured rocks, contrasted 
with the quiet mountains of snow ; — all these together pro- 
duced a scene no one could have imagined. Neither plant 
nor bird, excepting a few coiidors wheeling around the 
higlicr pinnacles, distracted my attention fiom the inani- 
mate mass. I felt glad that 1 was alone ; it wm like 
watching a thunderstorm, or hearing in full orchestra a 
chorus of the ^'Messiah.” 

On several patches of the snow I found the Protococc%ts 
nivalis^ or red snow, so well known from the accounts of 
Arctic navigators. My attention was called to it by observ- 
ing the footsteps of the mules stained a pale red, as if their 
hoofs iiad been slightly bloody. I at first thought tliat it 
was owing to dust blown from the surrounding mountains of 
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red porphyry ; for from the magnifying power of the crystals 
of siioWj tlio groups of those microscopical plants appeared 
liko coarse particles. The snow was coloured only where it 
had thawed very rapidly , or had been accidentally crushed. 
A little rubbed on paper gave it a faint rose tinge mingled 
wdth a little biick-red. I afterwards scraped some off the 
paperj and found that it consLsted of groups of little spheres 
in colourless caseSj each the thousandth part of an inch in 
diameter. 

The wind on the crest of the Peuqnenes, as just remarked, 
is generally impetuous and very cold; it is said‘s to blow 
steadily from the westward or Pacific side. As the observa- 
tions liavc been chielly made in summer, this wind must be 
an upper and return current The Peak of Tenenffe, wdth 
a less elevation^ and situated m lat. 2 S'’, in like manner falls 
within an upper return stream At first it appears rather 
surprising that the trade-wind along the northern parts of 
Chili and on the coast of Peru should blow in so verj^ 
southerly a direction as it does; but when wo reflect that 
the Cordillera., running in a north and south line, intercepts, 
like a great wall, the entire depth of the lower atmospheric 
current, we can easily see that the tmde-wind must be drawn 
northward, following the line of iiiountains towards the 
equatoiial regions, and thus lose part of that easterly move- 
ment wiiich it otherwise would have gained from the earth^s 
rotation. At Mendoza, on the eastern foot of the Andes, 
the climate is said to be subject to long calms, and to 
frequent though false appearances of gathering rain-storms. 
We may imagine that the wdnd, which coming from the 
eastward is thus banked up by the line of mountains, w"onld 
become stagnant ai>d iii'cgular in its movements. 

Having crossed the P enqueues, we descended into a moun' 
tainous country, intermediate between the two main ranges, 

* Or. (Tillies in Jonm. of Nai. at] cl Geogmph. Science, Aug. 1830. This author 
gives the heights of the pay&ea: 
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and then took up onr quarters for the night. We ^^ere vow 
in t)io republic of Mendoza, The elevation was probably 
not under eleven thousand feet, and the vegetation in con- 
sequence exceedingly scanty. The root of a small scnibby 
plant served as fuel, but it made a miserable fire, and tbe 
wind was piercingly cold. Being quite tired with my day’s 
w ork, I made uj> my bed as quickly as I could and w^ent to 
sleep. About midnight I observed the sky became suddenly 
clouded, I awakened the arriero to know if there was ai^iy 
'Tiajiger of bad weather j but he said that without thunder 
and lightning there was no risk of a heavy snow-storm. 
The peril is imminent, and the difficulty of subsequent 
escape groat, to any one overtaken by bad weather between 
the two ranges. A certain cave offers the only place of 
refuge. Mr. Oaldcleugli, who crossed on the same day of 
the month, was detained there for some time by a heavy 
fall of snow. Casuchas, or houses of refuge, have not been 
built in this pass as in that of ITspallata, and therefore 
during tlie autumn the Portillo is little frequented. I may 
here remark that within the main Cordillera rain never falls, 
for during the summer the sky is cloudless, and in winter 
snow-storms alone occur. 

At the place where we slept water necessarily boiled, from 
the diminished pressure of tbe atmosphere, at a lower tem- 
perature than it docs in a less lofty country ; the case being 
the converse of that of a Papin's digester. Hence the 
potatoes, after remaining for some hours in the boiling 
w-ater, %vere nearly as liard as ever. The pot wvas left on 
the fire all night, and next morning it was hoiled again, but 
yet the potatoes "were not cooked. I found out this bv 
overhearing my two companions discussing the cause : they 
had come to the simple conclusion, ''that the cursed pot 
(which was a new one) did not cboose to boil potatoes.” 

March — After eating our potatolcss breakfast, we 

ti’avelled across the intermediate tract to the foot of the 
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Portillo range. In tlie middle of summer cattle are brought 
up here to graze^ hut they had now all been removed ; even 
the greater number of the guanacos had dccampedj knowing 
well that if overtaken here by a jsnow-E^torm they would be 
caught in a trap. We had a fine view of a mass of moun- 
tains called Tupungato, tlie whole clothed with unbroken 
snow, in the midst of wdiieh there was a bbie patch, no 
doubt a glacier — a circumstance of rare oeeurrence in these 
mountains. Now commenced a heavy and long climb, similar 
to that up the Peutpienes^ Bold conical hills of red granite 
rose on each hand ; in the valleys there were several broad 
fields of perpetual snow. These fiozen masses during the 
process of thawing had in some parts been converted into 
pinnacles or columns,^ which, as they ^vere high and close 
together, made it difficult for the cargo mules to pass On 
one of these columns of ice a frozen horse was sticking as on 
a pedestal, but with its hind legs straight up in the air The 
animal, I suppose, must have fallen with its hcjad downward 
into a hole when the snow was continnous, and afterwards 
the surrounding parts must have been removed by the thaw. 

When nearly on the crest of the Portillo, we wei-e en 
veloped in a falling cloud of minute frozen spicula. TTils 
was very unfortunate, as it continued the whole day and 
quit'O intercepted our view. The pass takes its name of 
Portillo from a narrow cleft or doorway on the highest 
ridge, through which the road passes From this point, on a 
clear day. those vast plains which uninterruptedly extend to 
the Atlantic Ocean can be seen. We descended to the 
upper limit of vegetation and found good quarters for the 

Tilts structure in frozen enow wjis lon^f eince observeil by Scoresby in tbe 
iceberg's Spitzbergtiit, and. lately, with tuorc care, by Colonel Jackson (Jdiirii. 

of Getigruph. Soo., vol, V-, p. 12) on the S'evii. JM.r. T.ycll (PrincipLes, voL iv., p.. 
360) lids compared tbe flssrrea, by which the columnar structure sicems to be deter- 
mined, to tbo joints that traverse nearly aU rocks, but which are beat seen in the 
non-stratillc fi masses. T miiy observe, that in the case of the frosen snow the 
columnar structure must be owing to a “ nmtamorpbie” action, and not to a process 
during 
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iiiglit under the skelter of soii:te largo fragments of rock. 
Wc met here some passengers who made anxious inquiries 
about tlie state of the road. Shortly after it ^vas dark tlic 
clouds suddenly eleaied away, and the effect was quite magb 
caL The great mountains, bright with the full moon, seemed 
impending over us on all sides, as over a deep crevice. One 
morning, very early, I witnessed the saine stinking effect. 
As soon as the clouds w^ere dispersed it froze severely, but as 
there w^as no wind we slept very comfortably. 

'^---The increased brilliancy of the moon and stars at this 
elevation, owing to the peifect transparency of the atmf>S' 
phero, was very remarkable. Travellers having observed the 
diillculty of judging heights and distances amidst lofty moun- 
tains, have generally attributed it to the absence of objects 
of comparison, it appears to me that it is fully as much 
owing to the transpaiency of the air confounding objects at 
different distances, and likewise paHly to the novelty of an 
unusual degree of fatigue arising fiom a little exertion, — 
habit being thus opposed to the evidence of the senses. T 
am sure that this extreme clearness of the air gives a 
peculiar character to the laiidscape, all ohjects appearing 
to be brought nearly into one plane as in a drawing or 
panorama. The transparency is, I presume, owing to the 
equable and high state of atmosphei^c dryness. This dryness 
wms shown by the manner in wdiich w oodw ork shiaiik (as J 
soon found hy the trouble my geological hannuer gave me) ; 
by articles of food, such as bread and sugar, becoming 
extremely hard ; and hy the ]>reservation of the skin and 
parts of the flesh of the beasts w^hich liad perished on the 
road. To the same cause we must attribute the singular 
facility wdth which electricity is excited. My flannel waist- 
coat, when rubbed in the dark, appeared as if it had been 
washed with phosphorus j every hair on a dog^s back crackled j 
even the linen sheets, and leathern straps of the saddle, when 
handled, emitted sparks. 
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Afctrch 2Srd , — The descent on the eastern side of the 
Cordillera is much shorter and steeper than on the Pacific 
side j ill other wordsj the mountains rise more abruptly 
from the plains than from the alpine country of Ohili A 
level and brilliantly white sea of clouds was stretched out 
beneath our feet, shutting out the view of the equally level 
])ainpas. We sof>n entered the band of clouds, and did not 
again eniorgc from it that day. About noon, finding pasture 
for the animals and bushes for firewood at Los Arenales, we 
stopped for the night This was near the uppermost limit 
of bushes, and tlie elevation, 1 suppose, wm between seven 
and eight thousand feet. 

X was much struck with the marked difference bet^veen 
the vegetation of these eastern valleys and those on the 
Chilian side ; yet the climate as Avell as the kind of soil is 
nearly the same, and the difference of longitude very trifling. 
The same remark holds good with the quadrupeds, and in a 
lessor degree with the birds and insects, I may instance 
the mice, of which I obtained thirteen species on the shores 
of the Atlantic, and five on the Pacific, and not one of them 
is identical. We must except all those species which habitu- 
ally or occasionally frequent elevated mountains, and certain 
birds which range as far south as the Strait of Magellan. 
This fact is iu perfect accordance with the geological history 
of the Andes ; for these mountains have existed as a great 
ban'ier since the j>resent races of animals have appeared, and 
therefore, unless w’o suppose the same species to have been 
created in two different places, wx ought not to expect any 
closer similarity between the organic beings on the opposite 
sides of the Andes than on the opposite shores of the ocean. 
In both eases wx must leave out of the question those kinds 
wliich have been able to cross tho barrier, whether of solid 
rock or salt-water.* 

* This? is mcTclj^ nn illiiatratioii of tlio aijmlrable laws, flr^t kid down by Mr, 
Lyellj on the geograpbical diitrlLutiun of unim^iLs, as iofluenced by geological 
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A gi'cat numljer of tlio plants and animals were absolutely 
tlie same aSj or most closely allied to, those of Patagonia, 
We hero have the agouti ^ hiacaehaj three species of armadillo, 
the ostrich, certain kinds of partridges and other birds, none 
of which aro ever seen in Chili, but are the characteristic 
animals of the desert plains of Patagonia. AYe have likewise 
many of the same (to the eyes of a person who is not a 
botanist) thorny stunted bushes, withered gi^ass, and dwarf 
plants. Even the black slowly- craw ling beetles arc closely 
sihlfka', and some, I believe, on rigf>rous examination, abso- 
lutely irlcntical. it had alsvays been to me a subject of 
regret that wo were unavoidably compelled to give up the 
ascent of the Santa Cruz river before reaclnng the moun- 
tains; I always had a latent hope of meeting with some 
great change in tho features of the country, but I now feel 
sure that it would only have been following the plains of 
Patagonia up a mouiitaii^ous ascent* 

Mar^k — Early in tlie morning I climbed up a moun- 
tain on one side of the valley, and enjoyed a far extended 
view over the pampas* This was a spectacle to which i had 
always looked forward with interest, but I was disappointed : 
at the first glance it much resembled a distant view of the 
ocean, but in the northern parts many irregularities wero 
soon distinguishable. Tlie most striking feature consisted in 
ihe rivers, which, facing the rising sun, glittered like silver 
threads, till lost in the immensity of the distance. At 
midday wc descended the valley and reached a hovel, where 
an officer and three soldiers w’cre posted to examine pass- 
ports* One of these men was a thorough bred pampas 
Indian ; lie was kept much for the same purpose as a blood- 
liound, to track out any person who might pass by secretly 
eitlier on foot or horseback. Some years ago a passenger 

cTiFingca. The whole reasoning, of courao, is founded on the asguniptiou of the 
immutahillty of species, otherwise the difference in the epeeles in the two regions 
might bo considered as Bupeilntincod during a length of time. 
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endeavoured to escape detection by making a long circuit 
over a neighbouring mountain ; but this Indian having by 
chance crossed his track, follovrcd it for tlic whole day over 
dry and very stony hillSj till at last lie came on his prey 
hidden in a gully. We here heard that the silvery clouds, 
which we had admired from the bright region above, had 
poured down torrents of rain. The valley from this point 
gradually opened, and tho hills l>ccainc mere water- worn 
hillocks compared with the giants behind ; it then expanded 
into a gently -sloping plain of shingle, covered with low trees 
and bushes. This talus, although appeariug narrow, must 
be nearly ton nhles wide before it blends into the apparently 
dead level pampas. AVe passed the only house in this 
nciglibourhood, the estancia of Ohaquaio ; and at sunset we 
pulled up ill the first snug corner, and there bivouacked 
March — I w^as reminded of the pam]>as of Buenos 

Ayres, by seeing the disk of the rising sun intersected by an 
horizon level as that of tho Occam During the night a 
heavy dew fell — a circumstance which we did not experience 
within the Cordillera. Tho road proceeded for some distance 
due east across a low swamj>j then meeting tho dry plain, it 
turned to the north tow^ards Mendoza. The distance is two 
very long days' journey. Our first day's journey was called 
fourteen leagues to Estacado, and the second seventeen to 
Luxan near Mendoza. The wli ole distance is over a level 
deseit: plain with not more than two or three houses. The 
sun w-as exceedingly powerful, and the ride devoid of all 
interest. There is very little water in this traversia,” aud 
in our second day's journey we found only one little pool. 
Little water flows from the mountains, and it soon becomes 
absorbed by the dry and porous soil; so that, although we 
travelled at the distance of only ten or fifteen miles from 
the outer range of the Cordillera, we did not cross a single 
stream. In many parts the ground was incrusted with a 
saline etilorescence, hence we liad the same salt-loving plants 
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whicli are common near Bahia Blanca. Tlie landscape has 
a uniform character from the Strait of Magellan, along tlic 
whole eastern coast of Patagonia, to the lli<j Colorado; and 
it appears that the same kind of countrj extends inland 
from this river, in a sweeping line as far as San Luis, and 
perhaps even further north. To the eastward of this curved 
lino lies the basin of the comparatively damp and green 
plains of Buenos Ayres. The sterile plains of Mendoza and 
Patagonia consist of a bed of shingle, worn smooth and 
aljcumulated by the waves of the sea; while the pampas, 
covered by thistles, clover, and grass, have been formed by 
the ancient estuary mud of the Plata. 

After oui- two days’ tedious journey, it was refresliing to 
see in the distance the rows of poplars and willow^s growing 
round the village and river of Liixan. Shortly before we 
arrived at this place, we observed to the south a ragged cloud 
of a dark reddish-browni colour. At first ive thought that it 
was smoke from some great fire on the plains ; but we soon 
found that it was a swarm of locusts. They w’crc Hying 
northward, and, with the aid of a light breezo, they overtook 
us at a rate of ten or fifteen miles an hour. The main body 
tilled the air from a height of twenty feet, to tJiat, as it 
appeared, of two or three thousand above the ground ; and 
the sound of their wings was as the sound of chariots and of 
many liorses running to battle or lather, I should say, like 
a strong hreeze passiiig through the rigging of a ship. The 
sky, seen through the advanced guard, appeared like a 
niezzotinto engraving, but the inaiTi body was impervious to 
sight; they were not, however, so thick together hut that 
they could escape a stick waved backwards and foinvards. 
When they alighted, they w^ere more numerous than the 
leaves in the field, and the surface became reddish instead of 
being gi^ccn: the swarm leaving once alighted, the individuals 
Hew from side to side in all directions. Locusts arc not an 
uncommon pest in this country : already during this season 
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several smaller swarms had come up from the soi^th^ wherej, 
as apparently in all other parts of the world, they are bred 
ill the deserts. The poor cottagers in vain attemptedj by 
iightiiig tires, by shouts, and by waving branch CB, to avert the 
attack- This species of locust closely resembles, and perhaps 
is identical with, the famous Gri/lluis migraiorivs of the East 

We crossed the Luxan, which is a river of considerable 
si^;e, thougli its coui^se towards the sea-coast is veiy imper- 
fectly known : it is even doubtful whether, in passing over 
the plains, it is not evaporated and losh We slept in the 
village of Luxan, which is a small place surrounded by gar- 
dens, and forms the most southern cultivated district in the 
province of Mendoza : it is five leagues south of the capital. 
At night I experienced an attack (for it deserves no less a 
name) of the benchuca, a species of reduvius, the great black 
bug of the pampas. It is most disgusting to feel soft wing- 
less insects, about an inch long, crawling over one’s body. 
Before sucking they arc quite thin, but afterwards they 
become round aud bloated with blood, and in this state are 
easily crushed. One which I caught at Iquique (for they are 
found in Chili and Peru) was very empty. When placed on 
a table, and though surrounded by people, if a finger was 
presented, the bold insect would immediately protrude its 
sucker, make a charge, and if allowed, draw blood. Ao pain 
was caused by the w oiuid. It was curious to watch its body 
during the act of sucking, as in less than ten niiiiutes it 
changed from being as Hat as a wafer to a globular form. 
This one feast, for which the benchuca was indebted to one 
of the officers, ke]>t it fat during four whole months ; but 
after the first fortnight it wms quite ready to have another 
suck, 

March 27th . — We rode on to Mendoza, The countiy w as 
beautifully cultivated, and resembled Chili, This neighbour- 
hood is celebrated for its fnnt, ami certaiidy nothing could 
appear more flourishing than the vineyards and the orchards 
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of peacliosj and olives. We bought, water-n’teloris nearly 
twice a^i large a man’s head, most deliciously cool and welb 
flavoured, for a halfpenny a- piece; and for the value of throc- 
pence, half a wheel harrowful of ])eaches. The cultivated and 
enclosed part of this province is very small ; there is little 
more than that w^hioii tve passed through between Tuxan 
and the capital. The land, as in Chili, owes its fertility 
entirely to artificial irrigation ; and it is really wonderful to 
observe how extraordinaidly productive a banxn tiuversia is 
fhuK rendered. 

0 stayed the ensuing day in Mendoza. The prosperity 
of the place has much declined of late years. The inhabitants 
say “it is good to live in, but very bar! to grow rich in/' 
The lower orders have the lounging, recVIess manners of the 
G-auchos of the pampas; and their dress, riding-gear, an<l 
habits of life are nearly the same. To my mind the town 
had a stupid, forlorn aspect. Neither the boasted alameda, 
nor the scenery, is at all comparable with that of Santiago ; 
but to those who, coming from Buenos Ayres, have just 
crossed the unvaried pampas, the gardens and orchards must 
appear delightful. 8ir F. Head, speaking of the inhabitants, 
says : “ Tlioy eat their dinnei's, and it is so very hot they go 
to sleep; — and could they do better I C[uite agree with Sir 
F. Head : the happy doom of the Mendozinos is, to eat, sleep, 
and be idle. 



March 29ih . — We set out on our return to Chili by the 
Uspallata Pass situated north of Mendoza. We had to cross 
a long and most sterile traversia of fifteen leagues. The soil 
in parts was absolutely bare, in others covered by nurtiberless 
dwarf cacti, armed with formidable spines, and called by the 
inhabitants “little lions, There were also a fevr low bushes. 
Although the plain is nearly three thousand feet above the 
sea, the sun Avas very ]Dowerful ; and the heat, as well as the 
clouds of impalpable dust, rendered the travelling extremely 
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irksome Our course during the day lay nearly parallel to 
the Cordillera, hut gradually approayddng them. l>efore sun- 

open on the plain ; this soon narrowed into a ra™e, ■ 

! M°r J.t» up the houto of Vm.Vieouc» » htuotei 
J “ l»d riaden hll d.y without . d.wp of water, both our 
tZ Id aelve. were eery thiratv, »d we looted o. 
rdoutly for the etream whioh dowt dow.r U». valley. ^ 
r ourLua to ob.ervo how gradually «« ™ J 

appearance. On the plain the course was quite dry, by 
dSrees it became a little damper; then puddles ot i^tor ap- 
peared ; these soon became connected, and at ’V iHa ^ iccne 

tlif're ivas O-f nice little rivulet. ^ . 

90f/f -The solitary hovel which hears the imposing name 
of Ydla Yiccncio has been mentioned by every traveller who 
has crossed the Andes. I stayed here and at 
houring mines during the two succeeding 
o, th. 

:“Sw;,.“:“t.k ..h„ thot„ .o oft=u „»t™od i. «,! 

but hiiier being six thousand feet above the sea. This 
in.o L nearly the same geographical position with res-pect 
to the CordiUcra which the gigantic PortiUo 
is of a totally dilferont origin. It consists of various kinds 
of subniariiie lava, alternating with volcanic ^ 

other remarkable sedimentary deposits, the whole havin a 
ver^ close resemblance to some of the tertiary beds on the 
alioros of the Faeific. From this resemblance l expected to 
find siliciiied wood, which is generally characteristic of tho^ 
formations. I was gratified in a very 

In the central part of the range, at an elevation of about 
seven thousand feet, I observed on a bare slope some sno^^ 
white proieeting columns. Those were petnhed trees, elev en 
being silicified, and from thirty to 

coarsely-erystalli^od white calcareous spar. ITi y 
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abruptly broken off, the upiiglit Rtimjps projecting a few 
feet above the ground. The trunk?; jueaaurod from tlirce to 
five feet each in oircimiferenee. They stood a little way 
apart froTH each other, but the whole formed one group, 
Mr. Robert Brown has been kind enoiigli to examine the 
wood. He says it belongs to the lir tribe, partaking of tiro 
character' of the Arauca.riari family, but with some curious 
points of aflinity with the jew. The volcanic sandstone in 
w-hich the trees were embedded, and from the lower part of 
'which they must have sprung, had accumulated in successive 
thin layers around their truaiks j and the stone yet retained 
the impression of the bark. 

It ret|uired little geological pn'actice to interpret the mar- 
vellous story which this scone at once unfolded, though 1 
confess I w’^as at fii'st so mucli astonished that I could 
scarcely believe the plainest evidence, I saw the spot where 
a cluster of fine trees once w-aved their branches on the 
shores of the Atlantic, when that ocean (now driven back 
seven hundred miles) came to the foot of the Andes. I saw^ 
that they had sprung from a volcanic soil which had been 
raised above the level of the sea, and that subsequently this 
dry land, with its upright trees, had been let down into the 
depths of the ocean, in these depths the forinerly dry land 
was covered by sedimentary beds, and these again by enor- 
mous streams of subraaiune lava— one such mass attaining 
the tliickiiess of a thousand feet; and these deluges of molten 
stone and aqueous deposits five times alternately had been 
spread out. The ocean which received such thick masses 
must have been profoundly deep; but again the subten’aiican 
forces exerted themselves, and I now beheld the bed of that 
ocean, forming a chain of mountains more than seven thou- 
sand feet in li eight. ISTor had those antagonist forces been 
dormant Tvhich are always at work W' earing down the surface 
of the land. The great piles of strata had been intersected 
by many wide valleys, and the trees, now changed into silox, 
(100) 26 
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were exposed projecting from tlie volcanic soil, now^ changed 
into rock, wlion.ee formerly, in a green and budding state, 
tboy had iiiised their lofty heads* hTow, all is utterly irre^ 
claimable and desert ; even the lichen cannot adhere to the 
stony casts of former trees. Vast and scarcely coinprchcn- 
siblo as such changes must ever appear, yet they have all 
occurred within a period recent when compared with the 
history' of the Cordillera i and the Cordillei'a itself is a}>so- 
lutely niodern as compared with many of the fossiliferous 
strata of Europe and America. 

Apr il — ^We crossed the Uspailata range, and at night 

slept at the custom-house — the only inlmbited spot on the 
plain. Shortly before leaving the mountains, there was a 
very extraordiTiary view : red, purple, green, and quite white 
sedimentary rocks, alternating with blaclv lavas^ were broken 
up and thrown into all kinds of disorder by masses of per’ 
pliyry of every shade of colour, from dark brown to the 
brightest lilac. It was the first view I ever saw which 
really resembled those |>retty sections wliich geologists make 
of the inside of the Earth* 

The next day we crossed the plain, and follow' ed the course 
of the same great mountain stream which flows hy Liixam 
Here it ’svas a furious torrent, quite impassable, and aj speared 
larger than in the low country, as was the case wdth the 
rivulet of Villa Vicencio* On the evening of the succeeding 
day w^e reached the liio de las Vacas, w hich is considered 
the worst stream in the Cordillera to cross. As all these 
rivers have a rapid and short course, and are formed by the 
melting of the snow, the liour of the day makes a consider- 
able difl'ereiiGO in their volume. In tho evening the stream 
is muddy and full, but about daybreak it becomes clearer and 
much less impetuous* This w^e found to he tho case with the 
Rio Vacas, and in the morning we crossed itwdth little difficulty* 

The scenery thus far was very uninteresting, compared 
with that of the Portillo Pass* Little can he seen beyond 
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the bare avails of the one grand, flat -bottomed valley, which 
the road follo^vs up to the highest crest. The valley and the 
Imge loeky mountains are extromoly barren : during the two 
previous nights the poor mules had absolutely nothing to eat, 
for excepting a few low resinous bushes, scarcely a plant can 
be seen. In the course of this day w'^e crossed some ai the 
w^orst passes in the Cordillera, but their danger has been 
much CKaggerated. I w^as told that if I attempted to pass 
on foot my head would turn giddy, and that there was no 
^oom to dismount j but J did not see a place wliere any one 
might not have walked over backwards, or got olT his mule 
on cither side. One of the bad passes, called lui^ ATiimus (the 
Souls), I had crossed, and did not find out till a day after- 
wards that it was one of the awful dangers. Tdo doubt there 
arc many parts in w-hicb, if the mule should stumble, tlie 
rider would be hurled down a great precipice ; but of this 
there is little chance. I dare say, in the spring, the 
lude'/'a.zH or roads, which each year are formed anew across 
the piles of fallen detiitus, are very bad ; but from what I 
saw I sTJspcet the real danger is nothing. With eargo-mnles 
the ease is rather di flier ent ■ for the loads project so far, that 
the animals, occasionally running against each other, or 
against a point of rock, lose their balance, and are throwui 
down the precipices. In crossing the rivers I can well 
believe that the dilhtmlty may be very great. At this season 
there was little trouble, but in the summer they must be 
very ha5:ardous, I can quite imagine, as Sir F. Head de- 
scribes, the diflereiit expressions of those w-ho A^ve passed 
the gulf and those who are passing. I never heard of any 
man being drowned, but with loaded mules it frequently 
happens. The anuero tells yon to show- your mule the liest 
line, ami then allow her to cross as she likes; the cargo-mule 
takes a bad line, and is often lost. 

Ajrdl 4th.— ¥mm the Uio de las Yacas to the Puente del 
Incas, lialf a day^s journey. As there w-as pastuie for tho 
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mulcSj and geology for me, we biv^oiiacked here for the night. 
When one hears of a natural IjridgOj one pictures to oneself 
some deep and narrow ivavine across wliich a bold mass of 
rock has f alien j or a great arch hollowed out like the vault 
of a cavenu Instead of this, the Ijicas Biidgc consists of a 
crust of stratified shiiiglej cemented together by the deposits 
of the neighbouring hot springs. It appears as if the stream 
had scooped out a ehajmel on one side, leaving an overhang- 
ing ledge, which was met by earth and stones falling down 
from the opposite el ilk Certainly an oblique junction, as 
would happen in such a ease, was very distinct on one side, 
Tho Bridge of the Incas is by no means worthy of the great 
monarch s whose name it bears. 

— We had a long day's ride across the central ridge, 
from the Incas Biddge to the Ojos del Agna, which are 
situated near the lowest ca-^mcAa on the (Chilian side. These 
casuchas arc round little towers, with steps outside to reach 
the floor, which is raised some feet above the ground on 
account of the snow-drifts. They arc eight in number, and 
under the Spanish Goveminent were kept during the wdntor 
well stored ^sith food and charcoal, and each courier liad a 
master-key, Now they only answer the puipose of caves, oi' 
rather dungeons. Seated on. some little eminence, they are 
not, however, ill suited to the surrounding scone of desola- 
tion. The zig-zag ascent of the Cumbre, or the partition of 
the waters, w-as very steep and tedious ; its height, according 
to Mr. Peiitland, is twelve thousand four hundred and fifty- 
four feet* The road did not pass over any perpetual snow, 
although there were patclics of it on both hands* The wind 
on the summit w^as exceedingly cold, but it was impossible 
not to stop for a fe^v minutes to admire, again and again, the 
colour of tho heavens, and the brilliant transparency of tho 
atmosphere. Tho scenery w^as grand. To the westward there 
was a fine chaos of mountains, divided by profound ra vinos. 
Some suow^ geneially falls before this perdod of the season. 
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and it has t^veii happened that the Cordillera have been 
filially closed by this time. But we were most fortunate. 
The sltyj by night and by day, was cloud less, excepting a few 
round little masses of vapour that floated over the liighest 
]>mnacles, I have often seen these islets in the sky, marking 
the position of the Cordillera when the far-distant mountains 
have been hid<len beneath the horizon. 

April 6th — Id the morning ^ve found some tliief had stolen 
one of our mules, and the bell of tlie madriiia. We therefore 
rode only two or three miles down the valley, and stayed 
there the ensuing (lay in hopes of rocovering the mule, which 
the arricro thought had been hidden in some ravine. The 
scenery in this part had assumed a Chilian diaimetcr. The 
lower sides of the mountains, dotted over with the palo ever- 
green quillay tree, and with the great chandclici -like cactus, 
are certainly more to be admired than the bare eastern 
valleys ; but I camiot quite agree with the admiration ex- 
pressed by some travellers. The extreme pleasure, I suspect, 
is chiefly owing to the prospect of a good fire and of a good 
supper, after escaping from the cold regions above ; and I am 
sure I most heartily participated in these feelings. 

Stk . — We left the A^aOcy of the Aconcagua, by which we 
had descended, and reached in tlie evening a cottage near the 
Villa de Santa'Eosa. Tlio fertility of the plain was delightful. 
The autumn being advanced, the leaves of many of the fruit^ 
trees wore falling ; and of the labour tjrs, some w’^crc busy in 
drying figs and peaches on the roofs of their cottages, while 
others were gathering the grapes from the vineyards. It 
Avas a pretty scene ; Imt T missed that pensive stillness which 
makes the autumn in Bngland indeed the evening of the 
year. On the 10th wo reached Santiago, Avhere I received 
a very kind and hospitable reception from Mr. CfJ.ldcieugh. 
My excursion only cost me tAvcnty-foiir days, and never did 
1 more deeply enjoy an equal space of time. A few days 
afterwards I returned to Mr. Cortiekrs house at Valparaiso. 
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Cwm-rf^ad Uf CoquimJ^f}~ Grmt carried hi/ the 7 riinerR--€oqukfd}f>-- 

J:i!ai’tfiquakf^ — Strp-foft'-med- tc-rracen — Ahs^rt-ce of reccut dcpoisUs Oontem- 
poranevumem of the teHiari^ formaUojiJi--Ejcmrsion up the raUep— 
Bead to Ouasc-o—DeMMs- -VitUeif of Copiap6—Ilaiu and eartkqua^'.e^i— 
Ifvdropkohiet — The Bf^poUado—Indum ruma — Frohabie change of 
climate— Eh:er-bed arched hg an eaHluitiahe—Cold f/aUe of mnd—J^oi^cs 
from a ?dU—-Iquiqne—Salt aUmdum—jS'itraie of soda— Luna— Un- 
hcaUhp eounirif—Eidnit of Callao, oi^.rtkrovm bg cm earthq-mke— 
Mccenl mbmlence—Ekrated nhdh on San Lctreneo, their decompodtieoi 
■ — Plain with emhedded ^hdh emd fragmenU of ‘poiicru — Antiquilfj of 
the Indian race, 

Ai>ril — I set out ots a journey to Coquimboj and thence 

through Guasco to Copiapdj where Captain Eitz E,oy kindly 
oflcrcd to pick inc up in the If eagle* The distance in a 
straight line along the shore northward is four hundred 
and twenty miles ; hut my mode of travelling inade it a very 
long journey. T bought four horses and tw'.' muleSj the latter 
carrying the luggage on alternate days* The six animals to- 
gether only cost the value of twenty’-five pounds sterling, and 
at Copiapd I sold them agaui for twenty 4hrce, VV"o trav- 

elled in the same independent manner as before — cooking 
our own meals, and sleeping in the open air. As we rode 
towards the VTho del Mn.r, I took a farewell view of Val- 
paraiso, and admired its picturesque appearance* Eor geo- 
logical ])urposes I mftde a detour from the highroad to the 
foot of the Bell of Quillota. We j>assed through an alluvial 
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district^ rich in gold, to tlie neighbourhood oi’ Liinayche^ 
whore wa slept. Washing for gold supports the inhabitants 
of mimeroiis hovels scattered along the sides of each little 
rivulet ; but, like all those whose gains are uncertain^ they 
arc unthrifty in their habits, and consequently poor. 

^Sth . — ^In the afternoon we arrived at a cottage at the 
foot of the Bell mountain. The inhabitants were fiee- 
holders, which is not very usual in Chili. They supported 
themselves on the produce of a garden and a little field, but 
were very poor. Capital is here so deficient that the people 
are obliged to sell their green com while standing in the 
held, in order to bny necessaries for the ensuing year. Wheat 
in coiisequenec was dearer in the veiy' district of its production 
than at Valparaiso, where the contractors live. The next 
day we joined the main road to Coquimbo. At night there 
was a very light shower of rain : this was the first drop that 
had fallen since the heavy rain of Septemher 1 1th and 12th, 
wdiich detained me a prisoner at the baths of Cauquenes. 
The inten^al was seven and a half months j but the rain this 
year in Chili was rather later than nsua.1 Tlie distant 
Andes wei'e now covered hy a thick mass of snow, and were 
a glorious sight. 

Mm/ 2nd. — The rpad continued to follow the coast, at no 
great distance th^^ jsea. The few trees and bushes 

which are comm^^^^n central Chili decreased rapidly in 
numhers, and 'wei^ Sqffeced by a tall j>lant something like 
a yucca in apjiearance. The surface of the count ly, on a 
small scale, was singularly broken and irregular — abrupt 
little peaks of rock rising out of small plains or basins. The 
indented coast and the bottom of the neighbouring xsea, 
studded with breakers, would, if converted Into dry land, 
present similar forms; and such a conveisLon without doubt 
has taken place in the part, over which we rode. 

S7'd .- — Quilimari to Conch alee. The country became more 
and more barren* In the valleys there ^vas scarcely suffi- 
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then, like sailors with prize-n>oney, thej try 
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can contiive to squander it They drink oxccs^sively, buy 
quaiidties of olothes, and in a few days return penniless to 
their miserable abcxleSj there to work liarder than beasts of 
burden. This thoughtlessncssj as with sailors^ is evidently 
the result of a similar manner of life. Their daily food is 
found them, and they acquire no habits of carefulness ; 
moreover, temptation aud the means of yielding to it are 
placed in their powder at the same time* On the other hand, 
in ComAvall and some other parts of England, Avliere the 
system of selling part of the vein is followed, the miners, 
from being obliged to act and think for themselves, are a 
singularly intelligent and well-conducted set of mem 

The dress of the Chilian miner is peculiar and rather 
picturesque. Ho wears a very long shiifc of some dark- 
coloured baize, with a leathern apron ; the whole being 
fastened round Iris Avaist by a bright^ colon red sash. His 
trousers are A^ery broad, and his small cap of seaiiet cloth is 
made to fit the head closely. We met a party of those 
miners in full costume, carrying the body of one of their 
companions to he buried. Tliey marched at a very quick 
trot, four men supporting the corpse. One set having run 
as hard as they could for about tAvo hundred yards were re- 
lieved by four others, who had previously dashed on ahead on 
horseback. Thus they proceeded, encouraging each other by 
wild cries: altogether the scene formed a most strange funeral. 

We continued travelling iiorthw^ard in a zig-zag lino, 
sometimes stopping a day to geologize. The country was so 
tliinly inhabited, and the track so obscure, that Ave often 
had difficulty in findoig our Avay. On the 1 2th 1 stayed at 
some mines. The ore in this case was not co^^sidered par- 
ticularly good, but from being abundant it was supposed the 
mine would sell for about thirty or forty thousand dollars 
(that is, £6,000 or .£8,000 sterling) ; yet it had been bought 
by one of the English fkssociations for an ounce of gold 
Ss.). The ore is yelloAv pyrites, Avhieli, as I have ah 
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ready remarked, before tlie arnval of the English, was not 
supposed to contain a particle of copper. On a scale of 
profits nearly as groat as in the above instance, piles o 
cinders, abounding with minute globules ot metallic copper, , 
were purchased; yet with these advantages, the mining 
associations, as is well known, contrived to lose immemc sums 
of money. The folly of the greater number of the com- 
missioners and shareholders amounted to infatuation. thou- 
sand pounds per annum given in some cases to entertain the 
Chilian authorities ; libraries of well-bound geologica books; 
miners brought out for particular metals, as tin, which are 
not found in Chili ; contracts to supply the miners with 
milk in parts whero there are no cows, machinery" ^ lerc i 
could not possibly be used, and a hundred simUar arraog^ 
ments, bore witness to our absurdity, and to this day afioi 
amusement to the natives. Yet there can be no doubt that 
the same capital well employed in these mines would have 
vicldcd an immense return : a confidential man of business, 

"a practical rainer and assayer, would have been all that w. 

'"'captain Hoad has described the wonderful loa<l which the 
truly beasts of burden, carry up from the deepest 
nTinos I confess I thought the account exaggerated; so 
that I was glad to take an opportunity of wcigbmg one ot 
the loads, which T picked out by hazard. It required com 
siderable exertion on my part, when staiiding directly o\e 
it to lift it fi'om the ground. The load was considered under 
weight when found to be one hundred and ninety-seven 
pounds. The apire had carried this up eighty perpendicu ar 
yards— part of the way by a steep passage, but the greater 
part up iiotebed poles placed in a zigzag line up the shaft 
According to the general regulation, the aprre is not allowed 
to halt for breath, except the mine is six hundred ec ( eep. 
The average load is considered as rather more than Wo 
hundred pounds, and 1 have been assured that oue of thiee 
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huudred pounds (tweiity-tAva stones and a lialf) by of a 
trial l^as been brougiit up from tJic deepest mine 1 At this 
time the apires were bringing up the usual load twelve times 
in the day — that is, two thousand four huntired pounds from 
eighty yards deep ; and they were en\ ployed in the intervals 
in breaking and. picking ore* 

These men, excepting from acei dents, are healthy, and 
appear cheerful. Their bodies arc ?iot very muscular* TJmy 
rarely eat meat once a week, and never ofteiier, and then 
only the hard tiry charqui. Although with a knowledge 
that the labour was voluntary, it was . nevertheless qiJito 
revolting to see tlie state in which they reached the mouth 
of the 7Jiinc — their bodies bent forward, leaning wdth their 
arms on the steps, their legs bowed, their muscles quivering, 
the perspiration streaming from their faces over theii- breasts, 
their nostrils distended, the corners of theii‘ mouth forcibly 
drawn back, and the expulsion of their broath most ]alx>rious. 
Each time they draw their breath they utter an articulate 
cry of “ Ay-ay,” which ends in a sound risiirg from deep in 
the cheat, but shrill like the note of a fife* After staggering 
to the pile of ore they emptied the carparlio ; in two or 
three seconds recovering their breath, they wiped the sweat 
from their brows, and, apparently quite fresh, descended the 
miiio again at a quick: pace, Tliis appears to me a wonder- 
ful instance of the amount of labour which habit — for it can 
be nothing else — will enable a man to endure. 

In the evemng, talking with the mayor- dome of these 
mines about the number of foreigners now s/attered over the 
whole country, he told me that, though quite a young man, 
lie remembers w hen he was a boy at school at Ooquimbo, a 
holiday being given t<> ^see the captain of an English ship, 
w'ho was brought to the city to speak to the governor* lie 
believes that nothing would liavc induced any boy in the 
school, himself included, to have gone close to the English- 
man, so deeply had they been impressed wdth an idea of the 
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hereby contaminadon, and evil to bo derived ““ 

rr a person. To tld. day they relate the atrocions 

ItL of ;bc bncanoer.; and o.peeially “"YrtI 

utk away the tigine of the Virgin Mary, and retiY ° 
year afte^ for that of St. Joseph, saying it was a pity t 
Ldy should not have a husband. I heard also of an y 

vi nt a dimmer in Coquimbo, remarked how wonderfu y 

SS,™ it w» tkat .ke »k„,kl k.« livrf k. due in tke »ue 

roomVth m> Encli.bmen^ for .he remembered a. . gml, tlmt 
twice at the more ery of “Los Inglcses.” every soul, carry ^ 
what’valuablos they could, had taken to the mountani. 

We reached Ooquimbo, where we stayed a 
davs The town is remarkable for nothing but i s ex reme 
I. i. »id to confai. from am 
Lu..nd inhabitonte. On th. morning ‘ 

lifditly, the first time this year, for about h o hours. 1 
Iannis, who plant corn near the sea-coast where the atmo^ 
pLre i. more Lmid, tnking .dv.nf.ge o ‘k-ko^ ; 

hr..k np ‘ko groand, .ftcr . eoeoiU y 



E^ecd ill 



D tho ^frouna 5 ^ ^ ^ 

and if a third shower should fall, they would reap 

riood harvest in the spring. It was intoresjig to watch 
ihe ofiect of this trifling amount of moisture. 
afterwards the j^rouod appeared as dry as e\er ^ ^ - 

interv.1 of tn.'dhj. >U th. hill, m.ro f.intly tmg.d «Ui 
(rreen natehes, the grass being sparingly scatte ed m hair 
^rfiLs a ku hi in length. Before this shower every 
part of the surface was bare as on a highroad. 

In the evening Captain Fit. Roy and myself were dnun, 
with Mr. Edwards, an English resident woU known for ns 
hospitality bv all who have visited Coquimbo, when asm i 

.X«.i hpponed. I k»,d tk. fomoming fiimhl., tat 

horn the solemn, of the kdie., the ninning of the sonnnt., 
Xthe ™.h of .oveml of the gentlomon to the doorw.y, 1 

lid not distiiigoiek - ^ J7„: XXXd 

aftcr\k-ards were crying with teiror, ana „ 
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he should not be able to sleep all night ; or it lie did, it would 
only be to dream of fading houses. The father of this 
person had lately lost all his property at Talcaliuauo, and he 
himself had only just escaped a falling roof at Valparaiso in 
1822. Ho mentioned a eurious coincicicnco which then 
liappeiied : he was playing at cardsj when a German, one of 
the party, got up and said he would never sit in a room in 
these countries with the door shut, as, owing to his having 
done so, ho had nearly lost liis life at Copiapd* Accordingly 
ho opened the door ; and no sooner had he done this than ho 
cried out, “Here it comes again 1^^ and the famous shock 
commenced. The whole party escaped, Tlie danger in an 
earthquake is not from the time lost in opening a door, but 
from the chance of its becoming jammed by the movcmei:tt 
of the walls. 

It is impossible to be mueli sin’prised at the fear which 
natives and old residents, though some of them known to be 
men of great command of mind, so generally ex]jerieiico dur- 
ing earthquakes. I think, however, this excess of panic may 
be partly attributed to a want of habit in governing their 
fear, as it is not a feeling they are ashamed of. Indeed, the 
natives do not like to see a person indiHerent. I heard of 
two Englishmen, who, sleeping in the open air during a smart 
shock, knowing tliat there was no danger, did not rise. The 
natives cried out indignantly, “ Look at those heretics ; tJiey 
will not even get out of them beds 

I spent some days in examining the step-formed terraces 
of shingle, first noticed by Captain B. Hall, and believed by 
Mr, Lyell to have been formed by the sea during the gi’^adual 
rising of the land. This certainl}'" is the true explanation, 
for I found numerous shells of existing species on these 
terraces. Five narrow, gently-slo]>ing, fringe-like terraces 
rise one behind the other, and where best developed arc 
formed of shingle. They frijiit the bay, and sweep up both 
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sides of tho valley. At Guasco, iiortli of Coquimbo, the 
phenomenon is displayed on a m^icli grander scale, so as to 
strilce "with, surprise even some of the inhabitants. Ihe ter- 
races are there much broader, and may be called plains. In 
some parts there aro six of them, but generally only five ; 
they run up the valley for thirty-seven miles from the coast. 
These step-formed terraces or fringes closely resemble those 
in the valley of the Santa Graz, and, except in being on a 
smaller scale, those groat ones along the whole ooast-lme of 
Patagonia. They have undoubtedly been formed by the 
denuding power of the sea, during long periods of rest in the 
grOjdu'vl elovatioii of continent'. 

Shells of many existing species not only lie on the surface 
of the terraces at Coquimbo (to a height of two hundred and 
fi.fty feet), but are embedded in. a friable calcareous rock, 
wliich in some places is as much as between twenty and 
thirty feet in thickness, but is of littlo extent These modem 
bcda'rest on an ancient tertiary formation containing shells, 
apparently all oxtinct. Although I examined so many hun- 
dred miles of coast on the Pacific as well as Atlantic side of 
the continent, 1 found no regular strata containing sca-shells 
of recent species, excepting at this place, and at a few points 
northward on the road to Guasco. This fact appears to me 
highly remarkable; for tho explanation generally given by 
geologists of the absence in any district of stratified fossilif- 
erous deposits of a given period— namely, that tho surface 
then existed as dry land — is not here applicable ; for we know 
from the sliclls strewed on tho surface and embedded in loose 
sand or mould, that the land for thousands of miles along 
both coasts has lately been submerged. The explanation, no 
doubt, must be sought in the fact that tho whole southern 
part of the continent has been for a long time slowly rismg ; 
and therefore that all matter deposited along shore in shallow 
water must have been soon brought up and slowly exposed 
to tho w'earing action of the sear^i)each ; and it is only in com- 
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paratively shallow watef that tho greater number of marine 
organic beings can honrish^ and in sueh water it is obviously 
impossible that strata of any great thickness can accumulate. 
Tq show the vast power oi tlio wearing action of sea-beadies, 
w-c need oidy appeal to the great cliffs along the present coast 
of Patagonia, and to the escarpments or ancient sea-cliffs at 
different levels^ one above another, on that same line of 
coastv 

The old underlying tertiary formation at Coquimbo ajj- 
peai's to he of about the same age witli several deposits on 
the coast oi Chili (of winch that of IS^avodad is the principal 
one), and with tho great formation of Patagonia, Both at 
Kavedad and in Patagonia there is evidence that since tlie 
shells (a list of which has been seen by Professor E* Forbes) 
there entombed were living, there has been a subsidence of 
several Imndred feet, as well as an ensuing elevation* It 
may naturally be asked how it comes that although no ex^ 
tensive fossiliferons deposits of tho I'ecent period, nor of any 
period intermediate hotweeii it and tho iuicient tertia.ry 
epoch, Iiave been preserved on either side of the continent, 
yet that at this ancient tertiary epoch sedimentary matter 
coiLtaining fossil remains should have been deposited and 
|)reservcd at different j>oints in north and south lines, over 
a space of eleven hundred mOes on the shores of the Pacific, 
and of at least thii teen Imndred and fifty miles on. the shores 
of the Atlantic, and in an cast and west line of seven hun- 
dred nodes across the widest part of the continent ? I believe^ 
the explanation is not difficult, and that it is perhaps appli- 
cable to nearly analogous facts observed in other quaiders 
of tho world. Coiisidcring the enormous powder of denuda- 
tion which tho sea possesses, as shown by immbeiless facts, 
it is not probable that a sedimentary deposit, wdien being 
upraised, could pass through the ordeal of the beach, so as 
to be preserved in sufficient masses to last to a distant period, 
without it wero originally of wide extent and of consider ■■ 
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able tliiekness. Sow it is impossible on a moderately sliallow 
bottom, which alone is favourable to most living creatures, 
that a thick and widely extended covering of sediment could 
be spread out without the bottom sank down to receive the 
successive layera This seems to have actually taken place 
at about the same period in southern Patagonia and Cliih, 
though these pilaces are a thousand miles apart. Hence, if 
prolonged movements of approximately contemporaneous 
subsidence are generally widely extensive, as I am strongly 
inclined to believe from my examination of the coral reefs 
of the great oceans ; or if, conlining our view to South 
America, the subsiding movements have been co-extensive 
with those of elevation, by which, within the same period 
of existing shells, tlie shores of Peru, ChUi, Tierra del huego, 
Pata^mnia' and La Plata have been upraised,— then we can 
sec that at the same time, at far distant points, circumstances 
would have boon favourable to the formation of fossdiforous 
deposits, of wide extent and of considerable thickness ; and 
such deposits, consequently, would have a good chance of re- 
sisting the wear and tear of successive beach-lines, and ot 
lasting to a future epoch. 

May I set out in company with 13on J ose Edwards 

to the silver -mine of Arqueros, and thence up tho valley of 
Coquiuibo. Passing through a mountainous country, we 
reached by nightfall the mines belonging to Mr. Edwards. 
I enjoyed my night’s rest hero from a reason which will not 
be fully appreciated in England— namely, the absence of 
fleas ' The rooms in Coquimho swarm with them ; hut tliey 
will not live here at the height of only three or four thousand 
feet. It can scarcely be the trilling diminution of tempera- 
ture, but some other cause which destroys those troublesome 
insects at this place. The mines are now in a bad state, 
though they formerly yielded about two thousand pounds in. 
weight of silver a year. It has been said that “a person 
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witb a copper-mine gain ; with silver, ho may gain; bnt 
with gold, he is sure to lose/^ This is not true : all the large 
Chilian fortunes have been made by mines of the more 
precious metals. A short, time since an Englisli physician 
returned to England from Copiapb, taking with him tlie 
profits of one share in a silver-mine, wliidi amounted to 
about £24,000 sterling. Ko doubt a copper-mine with care 
is a sure game, whereas the other is gambling, or rather 
taking a ticket in a lottery. The o Timers lose great quanti- 
ties of rich ores, for no precautions can prevent robberies. 
[ heard of a gentleman laying a bet wdtli another that 
one of his men should rob him before his face. Tlie ore 
when br-ought out of the mine is broken into pieces, and 
the useless stone thrown on one side. A couple of the 
miners w^ho were thus employed pitched, as if by accident, 
two fragments away at the same moment, and then cried out 
for a joke, “ Let us see wMch rolls farthest.’" The owner, 
who was standing by, bet a cigar with his friend on the race. 
The miner by this means watched the veiy point amongst 
the rubbish where the stone lay. In the evening he picked 
it up and carried it to his master, showing him a rich mass 
of silver^ore, and saying, “ This wms the stone on which yon 
won a cigar by its rolling so far. ” 

Jfc/ ^dSrd . — We descended into the fertile valley of Co- 
quimbo, and followed it till we reached a hacienda belong- 
ing to a relation of I>on Jose, where we stayed the next day. 

I then rode one day’s journey further, to see what w^ere do- 
clared to be some petrified sliells and beans, which latter 
turned out to be small quartz pebbles. We passed through 
several small villages ; and the valley wnis beautifully culti- 
vated, and tlie whole scenery very grand. We were here 
near the main Cordillera, and the surrounding hills were 
lofty. In all parts of irorthem ChOi fruit-trees produce 
much more abundantly at a considerable height near the 
Andes than in the lower country. The figs and grapes of 
<100) 27 
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this district are famous for their excellence, and arc culti' 
vatofl to a groat extent, This valley is, perliajis, the most 
productive one north of Quillota. I bclievo it contalns, in- 
cluding Coquimbo, twenty-five thousand inhabitants. The 
next day I returned to the hacienda, and thence, together 
with Bon Jose, to Ooquimho. 

June 2nd.—\\'Q> set out for the valley of Guasco, follow- 
ing the coast-road, which was considered rather less desert 
the other. Our first day's ride was to a solitary house 
called Yerha Buena, where there was pasture for our horses. 
The shower mentioned as having fallen a fortnight ago only 
reached about half-way to Guasco. We had, therefore!, in 
the first part of our journey, a most faint tinge of green, 
which soon faded quite away. Even where brightest, it 
was scarcely sufficient to remind one of the fresh turf and 
budding fiowers of the spring of other countries. hile 
travelling through these deserts one feels like a prisoner shut 
up in a gloomy court, who longs to see something green and 

to RTiicU a moist atiiionphero. 

Ju 7 ie Snl^Y^rbii Buena to CarizaL During the 
part of the day we crossed a monritaiiiou^i rock}!^ desert, and 
afterwards a long, deep, sandy plain, strewed with brnhen 
sea-shells. There was verj' little water, and that little 
saline. The w'hole country, from the coast to the Cordillera, 
is an uninhabited desert. I saw traces only of one living 
animal in abundance — namely, the shells of a bulmms, 
W'hieh were collected together in extraordinary numbers on 
the driest spots. In tlie spring one humble little plant sends 
out a few leaves, and on these the snails feed. As they are 
seen only very early in the morning, when the ground is 
slightly damp with dew, the Guasos believe that they are 
bred from it. 1 have observed in other places that extremely 
dry and sterile districts, where the soil is calcareous, are 
extraordinarily favourable to land-slmlls. At Carizal tliere 
were a few- cottages, some brackish water, and a trace ot 
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cuUivatioii ; Imt ib ivas Avith diffioulty lliat ^ve purchased a 
little corn aod straw for our horses, 

(jurizal to Sauce, We continued to I’ide over desert 
plains, tenanted bj largo herds of guars aco. We crossed 

also the valley of Ohafteral, w^hich, although the most fertile 
one between Guasco and Coc[uimboj is very narrow^ and 
produces so little pasture that we could not purchase any 
for our horses. At Sauce we found a very civil old gentle- 
man superin tending a copper-smelting fimnace. As an 
especial favour, lie allowed me to ]jurcha,sc at a high price an 
armful of dirty straw', w'liich was all the poor horses had for 
s u pper after their 1 ong day 's j ourn ey. Few sra el ti n gdurnaces 
are now" at w-ork in any part of Chili; it is found more 
prolitable, on account of the extrenie scarcity of firewood, 
and from the Chilian method of reduction being so unskilful, 
to ship the ore for Swansea. Tho next day we crossed 
some mountains to Freyrina, in the valley of Cuasco- Dur^ 
ing each day^s ride farther iioit:.hw"ard the vegetation became 
more and more scanty ; even the great chaiidelier-liko cactus 
was hero replaced by a, difibrent and much smaller species. 
During the winter months, both in northern Chili and in Peru, 
a uniform bank of clouds hangs, at no great height, over the 
Pacific. Prom the mountains w"e had a very striking view 
of this white and brilliant aerial field, which sent arms up tho 
valleys, leaving islands and promontories in the same manner 
as the sea does in the Ohonos archipelago and in Tierra del 
Fuego. 

We stayed tivo days at Freyrina. In the valley of Gu- 
asco there are four small towns. At tho mouth there is tho 
port, a spot entirely desert, and without any water in the 
immediate neighbourhood. Five leagues higher up stands 
Freyrina, a long straggling village, with decent whitewashed 
houses. Again, ten leagues farther up Ballenar is situated ; 
and above this Guasco Alto, a horticultural village, famous 
for its dried fruit. On a dear day the v^iew up the valley is 
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Yery fine : the straight opening terminates in the far- distant 
sno^vy Cordillera ; on each side an infinity of crossing lines 
are blended together in a heantifal haze. The foreground 
is singular from the number of parallel and step-formed 
terraces; and the included strip of green valley^ with its 
willow-hushes, is contrasted on both hands A\uth the naked 
lulls. That the surrounding country was most barren will 
be readily believed when it is known that a shower of I’ain 
had not hdlen during the last thirteen months. The in- 
habitants heard with the greatest en\y of the rain at Co- 
qiiimbo ; from the appearance of the sky they had ho[>es of 
equally good fortune, w^hieh, a fortnight afterwards, w-ere 
realized. T was at Copiapb at the time ; and there the 
people, wdth equal envy, talked of the abundant ram at 
Cuasco. After tAVO or three very dry years, perhaps Avith 
not more than one show-er during the Avhole time, a rainy 
year generally folloAVS ; and this does more harm than even 
the drought. The rivers SAvell, and cover with gravel and 
sand the narrow- strips of ground which alone are fit for 
cultivation. The floods also injure the inigating ditches. 
Great devastation had thus been caused three years ago. 

Jam rode on to Eallenar, which takes its name 

from Ballenagh in Ireland, the birthplace of the family of 
O'Higgins, who, under the Spanish government, Avere presi- 
dents and generals in Chili. As the rocky mountains on 
each hand w-ere concealed by clouds, the terraeedike plains 
gave to the valley an appearance like that of Santa Cruz in 
Patagonia. After spending one day at Ballenar I set out, 
on the 10th, for the upper part of the valley of Copiapd. \Vc 
rode all day over an uninteresting country. I am tired of 
repeating the epithets barren and sterile. These Avords, hoAv- 
eA-cr, as commonly used, are comparative : I haA-e always 
applied them to the plains of Patagonia, Avhich can boast of 
spiny bushes and some tufts of grass ; and this is absolute 
fertility as compared w'ith nortberii Clnli. Here, again, 
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there a,re not many spacea of two liimdred yards square wdierc 
some little bush, cactus or lichen, may not be discovered by 
careful examination; and in the soil seeds lie dormant ready 
to spring up during the first miny winter. In Peru real 
deserts occur over wide tiacts of country. In the evening 
we arrived at a valley in which the bed of the streamlet was 
damp : following it up, we came to tolerably good water. 
Puring the night the stream, from not being evaporated and 
absorbed so qiucklj, Sows a league lower dowm than during 
the day Sticks ivere plentiful for tirew^ood, so that it was a 
good place of bivouac for us j but for the poor animals there 
was not a mouthful to eat 

J^me 11 6k — We rode without stopping for t^velvo hours, 
till ivo reached an old smelting -furnace, where there were 
water and firewood; but our horses again had nothing to 
cat, being shut up in an old courtyard. The line of road 
was hilly, and the distant view s interesting from the varied 
colours of the bare mountains. It v\ as almost a pity to see 
the sun sinning constantly over so useless a country; such 
splendid w eather ought to have brightened fields and pretty 
gardens. Tlio next day ^ve reached the valley of Copiapo. 
1 was heartily glad of it ; for the w^hole journey was a con- 
tinued source of anxiety. It was most disagreeable to hear, 
whilst eating our owui suppers, our horses gnawdng the posts 
to %vhich they were tied, and to have no means of relieving 
their hunger. To all ajipearance, however, the animals \vcre 
quite fresh; and no one could have told that they liad eaten 
nothing for the last fifty dive hours, 

I had a letter of introduction to Mr. Bingley, who received 
me very kindly at the hacienda of Potrero Seco. This 
estate is between tw^enty and thirty miles long, but very 
narrow, being generally only two fields wnde, one on each 
side of the river. In some parts the estate is of no width — 
that is to say, the land cannot be irrigated, and therefore is 
valueless, like the surrounding rocky desert. The small 
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quantity of cultivat^^d land in tho AYliole line of \ alley doc 8 
not so ranch depend on inequalities of levels and consequent 
nnfitness for irrigation, as on the small supply of water. 
The river this year was remarkably full : here, high up the 
valley, it reached to the horse^s belly, and was about fifteen 
yards wide, and rapid ; lower down it becomes smaller and 
smaller, and is generally quite lost, as happened during one 
period of thirty years, so that not a drop entered the sea. 
The inhabitants watch a storm over the Cordillera with great 
interest, as one good fall of snow provides them with water 
for the ensuing year. This is of inhnitoly more consequence 
than rain in the lower country, Bain, as often as it falls, 
which is about once in every two or three years, is a great 
advantage, because the cattle and mules can for some time 
afterwards Ihid a little pasture on the mountains* But with- 
out snow on the Andes, desolation extoiids thronghout the 
valley. It is on record that three times nearly all the in- 
habitants have been obliged to emigrate to the soutln Tins 
year there was plenty of water, and every man irrigated his 
ground as much as ho chose j but it has frequently been 
necessary to post soldiers at the sluices, to see that each 
estate took only its proper allowance during so many hours 
in the w^eek* The valley is said to contain twelve thousand 
souls j but its produce is suHicicnt only for three months in 
the year —the rest of the supply being drawn from Valparaiso 
and the south* Before the discovery of the famous silver- 
mines of Chanuncillo, Copiapo was in a rapid state of decay ; 
but now it is in a very thriving condition, and the town, 
widch was completely overthrown by an earthquake, has 
been rebuilt. ^ 

The valley of Copiap6, fonning a mere ribbon of green in 
a desert, runs in a very southerly direction, so that it is of 
considerable length to its source in the Cordillera. Ihc 
valleys of Guasco and Copiapd may both be considered as 
long naiu’ow islands, separated from the rest of Chili by 
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flcseits of rock instead of by sal t waiei\ Northifv^ard of these 
there is one other very miserable valley, called Paposo, wliieh 
coiitairis about two himdrccl souls ; and then there extends 
the real desert of Atacama — a barrier far w^orse than the 
most tui bulent ocean. 

After staying a few^ days at Potrero Seco, I pioceeded up 
the valley to the house of Don Benito Ci uz, to whom I hatl 
a letter of introduction. 1 found Id in most hospitable ; in^ 
deed it is impossible to bear too strong testimony to the kind- 
ness with which travellers are received in almost every part 
of 8outh America. The next daj^ I hired some mules to 
take me by the ravine of Jolquera into the central Cordillera. 
On the second night tlie w^cathei' seemed to foretell a storm 
of snow or rain, and whilst lying in our beds we felt a trifling 
shock of an caith quake. 

The connection between earthquakes and the weather has 
been often <lisputed : it appears to me to be a point of great 
interest, w^hieh is little understood. Humboldt has remai'ked 
in one paH of the Personal ISTairative * that it would he 
diflicnlt for an}^ person who had long resided in l^cwr Anda- 
lusia, or in lower Perils to deny that tliere exists some con- 
nection between these phenomena ; in another part, however, 
he scorns to think the connection fanciful. At (xuayaquil, it 
is said that a heavy shower in the dry season is invariably 
folloAved by an earthquake. In northern Chili, from tlie 
extreme infrequency of rain, or even of weather foreboding 
rain, the probability of accidental coincidences becomes very 
sriiall ; yet the inhabitants are here most flrinly convinced of 
some connection between the state of the atinosphere and 
the trembling of the ground. T was much struck by this 
Avlien mentioning to some people at Oopiapd that there had 

* Vol, iv., p. n, imd vqL ii., p. 217. Fotf the remarks on GnayfVjnilaee Sillimau's 
Joiirn.^ToL xjtiv. > p. 3S4. I'or those on Tacna by Mr. TTamiltoni see Trans, of British 
Asaoeiationj ISIO. I’or tho&o on Cosegninji sco Mr. Cjildoleugh fii Idiil. Trans. » 1SS5, 
Tti the f armor oditinn I collected severLtl referenttifi 021 the coineidcnocs between sud- 
den falls in the barouieter and earthquakes, and between ejirtlHiuakeB aiid metears. 
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benn a s}mrp diock at Co<iuimbo. They immediately cried 
out “How fortunate! there will be plenty of pasture there 
this year.” To their minds an earthquake foretold rain as 
Hurely as rain foretold abundant pasture. Certainly it did so 
happen tliat on the very day of the carth<iuake that shower 
of rain fell which I have described as m ten days time pro- 
ducing a thill sprinkling of grass. At other times ram has 
followed earthquakes at a period of the year when it is a far 
gi-eater prodigy than the earthquake itself. Tins 
after the shook of Hoyember 1822 ; and again m 1829, at 
Valparaiso ; also after that of September 18.33, at Taci^, A 
person must he somewhat habituated to the climate ot these 
countries to pcrceiye the extreme improbability of rain faU- 
iug at such seasons, except as a consociucnce of some law 
quite unooimectcd with the ordinary course ot the we.ather. 
in tho cases of great volcanic eruptions, as that of Coseguina, 
where torrents of rain fell at a time of the year most unusual 
for it and “almost unprecedented in Centi^d America, lb is 
not difficult to niideistaiid that the volumes of vapour and 
clouds of ashes might have disturbed tho atmospheric equilib- 
rium. HuinbokU extends this rtew to the case of carth- 
qnakos imaccompanied hy eruptions ; but I can hardly con- 
ceive it possible that the small quantity of aeriform fluids 
which then escape from the fissured ground can produce 
such remarkable oflects. There appears mucli ])robability in 
the view first proposed by Mr. P. Scropc, that when the 
barometer is low, and when rain might naturally be expected 
to fall, tho diminished pressure of tho atmosphere over a 
wide extent of country might well determine the precise day 
on which the earth, already stretched to the utmost hy . e 
subterranean forces, should yield, crack, and consequently 
tremble. It is, however, doubtful how far this idea will 
explain the circumstance of torrents of ram falling in tho 
dry season during several days, after an earthquake unaccom- 
panied by an eruption; such cases seem to bespeak some 
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more intimiite eonnection bet^'een the atmo.sphenc and sub- 
teminean regions. 

Finding little of interest in this part of the ravine^ we re- 
traced our steps to the house of Don Benito, where I staved 
two days collecting fossil shells and wood. Great prostrate 
silicified trunks of trees, embedded in a conglonieratej were 
extraordinarily numerous. 1 measured one, wliich was fif- 
teen feet in circumference. liow surprising it is that every 
atom of the woody matter hi this great cylinder should have 
been removed and replaced by silex so perfectly that each 
vessel and pore is preserved ! These trees flourished at about 
the period of our lower chalk; they all belonged to the fir- 
tribe. It wfus amusing to hear the inhabitants discussing 
the nature of the fossil shells which I collected almost in the 
same terms as were used a century ago in Euroj>e — namely, 
whether or not they had been thus “born by nature.” My 
geological examination of the country generally created a 
good deal of surprise amongst the Ohilenos. It w’^as long 
before they could be convinced that I w^as not hunting for 
mines. This was sometimes troublesome, I found the most 
ready way of explaining my employment was to ask them 
how it w-as tliat they themselves were not curious concerning 
earthquakeKS and volcanoes 1 - — wliy some springs were hot and 
others cold ? — why there were mountains in Chili, mid not a 
hill in La Plata 1 These bare questions at once satisfied and 
silenced the greater number. Some, however (like a few in 
England who are a century behindhand), thought that all 
such inquiries were useless and impious, and that it ^vas 
quite sufficient that God had thus made the mountains. 

An order had recently been issued that all stray dogs 
sliould be killed, and we saw many lying dead on the road, 
A gi'cat number had lately gone mad, and several men had 
been bitten and had died in consequence. On several occa- 
sions hydrophobia has prevailed in this valley. It is remark- 
able thus to find so strange and di'cadful a disease appealing 
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in R iRbyrintJi of niGurLtMinHj whonoG lie could not cscfipo. 
8omc of Iiis niules had fallen over precipices, and he bad 
heon in great distress. His chief difHcultj arose from not 
hpowiii|r T\^hcre to find water in the lower couiitrvj so that he 
was obliged to keep bordering the ccntml ranges. 

We returned dowui the valley, and on the 22nd reached 
the town of Copiap<>. The lower part of the valley is broad^ 
foriniiig a bne plain like that of Quillota. The town covers a 
considerable space <)f groundj each house possessing a garden; 
but it is an uncomfortable place, and the dwellings are poorly 
furnished. Every one seems bent on the one object of mak^ 
ing money, and then migrating as quickly as possible. All 
tho inhabitants are more or less directly concerned with 
mines ; and mines and ores are tlic sole subjects of conversa- 
tion. Kecessaries of all sorts are extremely dear, as the 
distance from tlie town to the port is eighteen leagues, and 
the land carriage verj^ expensive. A fowl costs li ve or six 
shillings ; meat is nearly as dear as in England ; firewood, or 
rather sticks, are brought on donkeys from a distance of two 
and three days^ journey within the Cordillera; and pastuiage 
for animals is a shilling a day. All this for 8outli rVmeiica 
is wonderfully cxoi-bitaiit. 



Jtme 26th . — I hjiied a guide and eight mules to take me 
into the Cordillera by a different line frtmi my last excursion. 
As the country was utterly desert, we took a cargo and a 
half of barley mixed witli chopped straw^ About two 
leagues above the town, a broad valley called the ^^Despo- 
blado,” or uninhabited, branches olF from that one by which 
wo had arrived. Although a valley of the grantlest dimen- 
sions, and leading to a pass across the Cordillera, }!'et it is 
completely dry, excc]>ting perhaps for a few days during 
some very rainy wintesr. The nsides of the crumbling moun- 
tains were furrow ed by scarcely any ravines; and tlie bottom 
of the main valley, filled with shingle, was smooth and nearly 
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front of ftome of the valleys which branch off from tl>e DespO’ 
blado two piles of stones placed a little way apart, and 
directed so as to point up the mouths of these small valleys. 
My companions knew nothing about them, and only answered 
jny queries by their imperturbable “ Quicn sabo ? 

I observed Indian ruins in several parts of the Cordillera. 
The most perfect which I saw Tvero the E>uinas de TambilloSj 
in the Uspallata Pass, Small square rooms were there 
huddled together in separate groups. Some of the door’ways 
were yet standing j they were formed by a cross slab of stone 
only about three feet high. Ulloa has remarked on the 
lowness of tlie doors in the ancient Peruvian dwellings. 
These houses, wdicu perfect, must have been capable of con- 
taining a considerable number of persons. Tradition says 
that they were used as Jialting-placcs for the Incas when 
they crossed the mountains. Traces of Indian habitations 
have been discovered in many other parts, where it does not 
appear probable that they were used as mere resting-places, 
but yet where the land is as utterly unfit for any kind of 
cultivation as it is near the Tambillos or at the Incas Bridge, 
or in the Portillo Pass, at all which places I saw ruins. In 
the ravine of Jajuel,. near Aconcagua, where there is no pass, 
I heard of remains of houses situated at a great height, where 
it is extremely cold and sterile. At first I imagined that 
these huildiiigs had been places of refuge, built by the Indians 
on the first arrival of the Spaniards ; but I have since been 
inclined to speculate on the probability of a small change of 
climate. 

In this northern, part of Chili, within the Cordillera, old 
Indian houses are said to be especially numerous. By dig- 
ging amongst the ruins, bits of woollen articles, instruments 
of precious metals, and heads of Indian corn, are not uin 
frequently discovered. An arrow-head made of agate, and 
of precisely the same form with those now used in Ticrra 
del Fuego, was given me. I am aware that the Peruvian 
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been greater. As tlie peculiarly arid clmracter of the climate 
is evidently a consequence of the height of the Cord ill era, we 
may feel a.lmost sure that befoie the later elevations the at- 
mosphere could not have been so ctnnpletely drained of its 
moisture as it now is ; and as the rise has been gradual^ so 
would have been tho change in climate. On this notion of 
a cliange of climate since the buildings were iniiabited, the 
ruins must bo of extreme antiquity; but I do not thinb their 
preservation under tho Chilian climate any great dilllculty. 
We must also admit on this notion (and this perhaps is a 
greater difficulty) that man has inhabited South America for 
an immensely long periodj inasmuch as any change of climate 
effected by tho elevation of the lai^d must have been ex- 
tremely graduaL At Y alparaiso, within the last two Imn- 
died and twenty years, the rise has been somewhat less than 
nineteen feet ; at Lima a sea-beach has certainly been up- 
heaved from eighty to ninety feet witliin the Indo-human 
period ; but such small elevations could have had little power 
in defiGcting tho moisture-bringing atmospheric currents. I)r. 
Lund, liowevei'j found human sbelctons in the caves of Brazil, 
tlie appearance of which induced him to believe that the 
Indian race has existed duruig a vast lapse of time in South 
America. 

When at Lima, 1 conversed on these subjects'^ with Mr, 
Gillj a civud engineer, who had seen much of the interior 
country, lie told mo that a conjecture of a change of 
climate had sometimes crossed his mind ; but that he thought 
that the greater portion of land now incapable of cultivation, 
but covered with Indian ruins, had been reduced to this state 
by the water-conduits, which the Indians fornmrly constructed 
on so wonderfii] a scale, havdng been injured by neglect and 

in his travel!^ througb Upper Pcini, or T^olivlSj in goinn? from Potosi tu 
OrPro, says, “ I saw many Indian nr dwfllling-j in min a, np even to tile very 

tops of the moiintains, attesting a former Tx>piiltttic>n where now all is dpsolAto,” 
He makes aiLnIlar remarks in another pUce ; bnt I (rannot tell wii ether this desohi- 
tion h?pj hcen cAused by A want of population or by an altered eendition of tlie land. 
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of \sater, "witli a little vo^etatioi), and o’von a fcAv alj^arrol'^a 
a kind of nn^njosa. ifrom having tlre-woadj a amelting- 
fnniaco had formerly been hinlt here. We foimd a Kolitaiy 
man in charge of whose sole employment was hunting 
guanacos. At night it froze sharj^ly j hut having plenty of 
wood for ()ur fire, we kept ourselves warm. 

^Sth. We continued gi^adually ascending, and the valley 
now changed into a ravine. During tlie day we saw several 
guanacos, and the track of the closely-allied species the vicuna* 
This latter animal is pre-eminently alpine in its habits ; it 
seldom descends much below the limit of perpetual snow, 
and therefore haunts even a more lofty and sterile situation 
than the guanaco. The only otlier animal winch wo saw in 
any nmnbei' was a small h^x* X suppose this animal pre}^s 
on the mice and other small rodents which, as long as tlrere 
is the least vegetation, subsist in considerable numbers in 
very desert places. In PatagoTiia, even on the border's of 
the Salinas, wdiere a drop of fresh water can never bo found, 
excepting dew, these little animals swarm. Next to lizards, 
mice appear to be able to support existence on the smallest 
and driest portions of the earth— even on islets in the midst 
of great oceans. 

The scene on all sides showed desolation, hiiglitened and 
made palpable by a clear, unclouded sky. For a time such 
scenery is sublime ; but tins feeling cannot last, and then it 
becomes uninteresting. We bivouacked at the foot of the 
iinectf or tho lirst line of the partition of the 
waters. The streams, however, on the east side do not flow 
to the Atlantic, but into an elevated district, ii^ the middle 
of which there is a large salina, or salt lake— thus forming 
a little Caspian Sea at tho height, perhaps, of ten thousand 
feet. here wo slept there were some considerablo patclies 
of snoT.v, but they do not remain throughout tho year. The 
winds in these lofty regions obey very regular laws : every 
day a fresh breeze blows up the valley, and at niglit, an hour 

( 100 ) 28 
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former niglits lodgiiigj and thence to j^ear the Ago a amarga. 
On July 1st we reached the valley of Oopiapd The smell 
of the fresh clover was quite delightful after the scentless 
air of the sterile Oespohlado. V¥hilst staying in the 
town I heard an account from several of the inhabitants, of 
a hill in the neighbourhood which they called “ El Brama- 
dor the roarer or hello wen I did not at the time pay 
sufficient attention to the account; but, as far as 1 under- 
stood, the hill wiis covered by sand, and the noise was pro- 
duced only when people, by ascending it, put the sand in 
motion, ITio same circumstances are described in detail, on 
tl>e authority of Heetzen and Ehrenberg,^ as the cause of the 
sounds which have been heard hy many travellers on Mount 
Sinai near the Red Sea. One person with whom I con- 
versed had himself heard the noise* FTo described it as very 
surprisitig ; and he distinctly stated that although he could 
not uiiderst.and how' it was caused, yet it was necessary to 
set the sand roUing down the declivity* A liorse walking 
over diy and ctuirse sand causes a peculiar ciioqiing noise 
from the friction of the particles— a circumstance whicli 1 
several times noticed on the coast of Brasiil. 

Three days afterwards I heard of the Jleagys arrival at 
the Port, distant eighteen leagues from the town* There is 
very little land cultivated down tlie valley ; its wide expanse 
supports a wretched wiry- grass, which even the donkeys can 
hardly cat. This poorness of the vegetation is owing to the 
quantity of saline matter with wliich the soil is imju’egnated. 
The Port consists of an assemblage of miserable little hovels 
situated at the foot of a sterile plain* At prosent, as the 
river contains water enough to reach the sea, the inhabitants 
enjoy the advantage of having fresh water within a mile and 
a h.alb On the beach there were large piles of merchandise, 
and the little place had an air of activity. In the evening 

* Etliiiburgh PhiL Jnurn., Jan, 1830, p. 74; and April 181W, p. Also naiibeny 
on \ olcanoea, p. 43S ; and Ueiigal -Jonrn., voL vil,, p. 324, 



© The Complete Work of Charles Darwin Online 



mm-rnERN chim 



436 

r = with a hearty f^ood-will. to my companion 

I '*” wL I L. rM»n .0 »...y »*.«■ 

S. teh coming the Bm‘- foe 

" s:i:rLSrir. 

20^ 12^ on the coast ot 1 eru. 

lhou..nd >»1>“'»‘“*“;“^'*, aoo..o.l tot » height, 

tho foot of a grea ^ utterly desert- A 

here, forming t ju very many years, and 

light shov'cr ot I a ^ > y detritus, and the 

the ravines conscquei y tu 

Tuountam-sides j ^ ^his season of the year 

a height of a thousand , ^d'over the ocean, seldom 
a heavy bank of clouds, aspect o£ the 

ri.g. .iovo the well of ..oek. “ Lw v..«l. 

pto ™ B'7’' ^ 1„, ’teemed ovemehelm.d 

and small group _ scone, 

and out of all ^ a ship.-everj' 

The inhabitants live 1 he J 

necessary comes from northward, and is sold at 
l.om Pisagua, about forty ^ cash. T 

the rate of nme In like manner 

bought a ^ ^ ^,tiole of food, is imported, 

firewood, and or com . ^ place. Oa 

Very few difficulty, at tho price of 

S "tcs mid a guide to take me ^ t~ 

^ T These are at present the support of Iquique 

ot soda w oiks. iiie. t qur year an amount 

This salt was first exported in 1830. In on J 

f; J.M nn (100 sterling w'as sent to 1< i anoe anu ^ ^ 
m value ot ilOU,UUW h manufacture of 

" " rdT;*^ p»p»v ft ->> 

nitric acid. Ov there were two exceedingly 

m'thi. toghhomhood, h,t theh produce 

is now very sraall* 



© The Complete Work of Charles Darwin Online 



fQUiqUE— SALTPETRE WORKS, 



437 



Om- arrival in the offing causcfl some little apprehension. 
Pei'u was in a state of anarchy \ and each party having de- 
manded a contribution, the poor town of Iquiquo was in 
tribulation, thinhing the evil hour was come. The people 
liad also their domestic troubles : a short time before, three 
French carpenters had brohcii open, during the same night, 
the two churches and stolen all the j>late. One of the rob- 
bers, Imwever, subsequently confessed, and the plate was 
recovered. The convicts were sent to Arequipa, which, 
though the capital of this province, is two hundred leagues 
distant The government there thought it a pity to punish 
such usefid workTnen, who could make all sorts of furniture; 
and accordingly liberated them. Tilings being in this state, 
the churches were again broken oi>on, but this time the plate 
was not recovered. The inhabitants became dreadfully en- 
raged, and declaring that none but heretics would thus eat 
God Almighty/' proceeded to torture some Ejiglishmen, with 
the intention of afterwards shooting theim At last the au- 
thorities interfered, and police was established 

ISik — In the morning I started for the saltpetre works, a 
distance of fourteen leagues. Having ascended the steep 
coast-mountains hy a zig-zag sandy track, we soon came in 
\itw of the mines of Giiantajaya and Santa Ilosa. These 
two small villages are placed at the very mouths of the 
mines; and being perched up on hills, they had a still more un- 
natural and desolate appearance than the town of Tquiqiie. 
^ e did not reach the saltpetre works till after sunset, having 
ridden all day across an undulating country, a complete and 
utter desert. The road was strewed with the bones and 
dried skins of the many beasts of burden which had perished 
on it from fatigue. Excepting the ^ultur aura, "which preys 
on the carcasses, I saw neither bird, quadruped, reptile, nor 
insect. On the coast-mountains, at the height of about two 
thousand feet, where during this season the clouds generally 
hang, a very few cacti were growing in the clefts of rock; 
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tants, having more wat-er, are enabled to ir?'igalx 3 a little laud 
and raiae ha}% on which the mules and asseSj employed in 
carrying the saltpetre, are fed. The nitrate of soda was now 
selling at the sliip's side at fourtecu sliilliiigs per hundred 
pounds. The chief expense is its transport to the sea-coast. 
The mine consists of a hard stratum, between two and three 
feet thick, of the nitrate mingled with a little of the sulphate 
of soda an<l a good deal of coinnion salt. It lies close beneath 
the surface, and follow^ s for a length of one hundre<l and fifty 
miles the margin of a grand basin or plain ; this, from its out- 
line, manifestly must once have been a lake, or more probably 
an inland arm of the sea, as may be inferred from the pres^ 
enco of iodic salts in the saline stratum. The surface of the 
plain is thi-ee thousand tliree hundred feet above the Pacific. 

19th . — We anchored in the Pay of Callao, the scapoit of 
Lima, the capital of Peru. We stayed here six Aveeks, but 
from the troubled state of public aliairs I saAv A^ery little of 
the countiy. During our Avhole Ao'sit the climate was fai' 
from being so delightful as it is generally represented, A 
dull, heavy bank of clouds constantly hung over the iand, so 
that during the first sixteen days 1 had only one view of the 
Cordillera behind Lima. Tliese mountains, seen in stages, 
one above the other, through openings in the clouds, had a 
very grand appearance. It is almost become a pi'overb that 
rain never falls in the lower part of Peru, Yet this can 
hardly be considered correct; for during almost every day of 
our visit there was a thick drizzling mist, Avbich vvfus suffix 
dent to make tlm streets muddy and one^s clotliexS damp : this 
the people are pleased to call Peruvian dew. That much 
raiiY does not fall is A^ery ceriain, for the houses are covered 
only with flat roofs made of hardened mud ; and on the mole 
slilp-loads of wheat Avorc piled up, being thus left for weeks 
together Avithout any shelter. 

I cannot say I Idied the very little I saw of Peru. In sum- 
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inorj ll0^vevt^^J it is sfiiti tli^iit tlie climate is niuch pletiSfiiit0r, 
111 all seasons, both inliabitents :«k 1 foreigners sniTer from 
severe attaeks of ague. This disease is eommon on the whole 
coast of Peru, hut is unknown in the interior. The attacks 
of illness which arise from miasma never fail to appear most 
mysterious. So difficult is it to judge from the aspect of a 
country whether or not it is healthy, that if a person had 
been told to chooso within the tropics a situation appearing 
favourable for health, very probably ho would have named 
this coast. The plain round the outskirts of Callao is spar- 
ingly covered with a coarse grass, and in some parts there 
are a few stagnant tliougli very small pools of water. 'L'he 
miasma, in all probability, arises from these ; for the town of 
Arica was similarly circumstanced, and its healthiness was 
much improved by the drainage of some little pools. Miasma 
is not always produced Viy a luxuriant vegetation with an 
ardent climate ; for many parts of Brazil, even whore there 
arc marshes and a rank vegetation, are much more lieahhy 
than this sterile coast of Peru. The densest forests in a 
temperate climate, as in Chiloe, do not seem in the slightest 
degree to affect the healthy condition of the atmosphere. 

The island of St. J ago, at the Oai)e de Yerds, offers an- 
other strongly-marked instance of a country, whrch any one 
w'ould have expected to find most healthy, being very much 
the contrary. I have described the bai-c and open plains as 
supporting, during a fow weeks after the rainy season, a thin 
vegetation, which directly withers away and dries up. At 
thih period the air appears to become quite poisonous, both 
natives and foreigners often being affected wnth violent 
fevers- On the other hand, the Galapagos Archipelago, in 
the Pacific, with a similar soil, and peiiodically subject to 
the same process of vegetation, is perfectly healthy. Hum- 
boldt has observed that, “ under the torrid zone, the smallest 
marshes are the most dangerous, being surrounded, as at Yera 
Cruz and Carthagena, with an arid and sandy soil, which 
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raises the temperature of the ambient air."* On tho coast 
of PerUj howeverj the temperature is not hot to aiij" excessive 
degree, and, perhaps in consequence, the intermittent fevers 
are^ not of the most malignant order. In all unliealthj 
countries the greatest risk is run hj sleeping on shore. Is 
this owing to the state of the body during sleep, or to a 
greater abundance of miasma at such times? It appears 
certain that those who stay on board a vessel, though 
anchored at only a short distance from the coast, generally 
suffer less than those actually on shore. On the other hand, 
I have heard of one remarkable case where a fever broke out 
among the crew of a man of- war some hundred miles off the 
coast of Africa., and at the very same time that one of those 
fearful periods f of death commenced at Sierra Leone. 

No state in South America, since the declaration of inde- 
pendence, has suffered more from anarchy than Peru, At 
the time of our visit, there were four chiefs in arms contend- 
ing foi' supremacy in the government. If one succeeded in 
becoming for a time very powerful, the others coalesced 
against him ; but no sooner were they victorious than they 
vv^ere again hostile to each otlier. The other day, at the an- 
niversary of the Independence, high mass was performed, 
the president partaking of the sacraTnent. During the Te 
iaurJa7mi->% instead of each regiment displaying the 
Pei uvian Hag, a black one with death’s head w-a.s unfmled. 
Imagine a. government under which such a scene could be 
ordered, on such an occasion, to be typical of their determina- 
tion of fighting to death ! This state of affairs happened at 
a time very unfortunately for me, as T was precluded from 
taking any excursions much beyond l.he limits of the town. 
The barren island of 8iin Lorenzo, which forms the harbour, 

* "Political Easm-y on tho Kiiigdoio of New Spain/' vol, iv., p. 109, 

"t A similar interesting case is recorded in the Madraji Bledicjil Quart. Jo^irn., 
1890, p. 340, TJr. Perjuson, In his admirable paper (see 9tli vol, of EdiobuTgii 
Koyal Trails.), elioift-s clearly that the poison is generated in the drying process^ .ind 
honett that dry hot countries are often the most unhealthy. 
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SO tkaij wlieii at Lima it is difficult to believe one lias 

asceiidod even one kuiuircd feet. Humboldt has romarbc^d 
on this singularly deceptive ease, t^teep, barren hills rise 
like Islands from the plaioj which is divided by straight 
nmd-walls into large green fields. In these scarcely a tree 
grows excepting a few willows and an occasional clump of 

bananas and of oranges. The city of Lima is now in a 

wretched state of decay ; the streets are nearly impavcdj 
and heaps of filth are piled up in all directions, where the 
black gallinazos, tame as poultry, pick up bits of carrion. 
The houses have generally an upper storvj built, on account 
of the earthquakes, of phistered woodwork ; but some of the 
old ones, which are now used by several families, are immensely 
large, and would rival in suites of apartments the most mag- 
iiffieent in any place. Lima, the City of the Kings, must 
formerly have been a splendid tow^n. The extraordinary 
im ruber of cliurchcs gives it, even at the present day, a 
peculiai' and stiiking character, especially when vioAved from 
a short distance. 

One day I w ent out wdtli some merchants to hunt in the 
immediate vicinity of the city. Our sport was very poor, 
but I had an opportunity of seeing the ruins of one of the 
ancient Indian villages, with its mound like a natural hill 
in the centre. The remains of houses, enclosures, irrigating 
streams, and buriabmounds, scattered over tliis plain, ciumot 
fail to give one a high idea of the condition and 31 umber of 
the ancient population. When their earthonw^are, woollen 
clothes, utensils of elegant forms cut out of the liardest rocks, 
tools of copper, oi'naments of precious stones, palaces, and 
hydraulic works, are considered, it is impossible not to re- 
spect the considerable advance made by them in the arts of 
civilization. The burial-mounds, called are really 

stupendous, although in some places they appear to be nat- 
ural hills encased and modelled. 

There is also another and very- diiieient class of ruins. 
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which possesses some interest — namely, those of old Callao^ 
overwhelmed by the great eailh^nake of 1746^ and its accom- 
panying wave. The destruction must have been more com- 
plete even than at Talcahuano. Quantities of shingle almost 
conceal the foundations of the \vallsj and vast masses of 
brickwork appear to have been whirl cd about like pebbles by 
the retiring waves* It has been stated that the land suV 
sided during this memorable shock* I could not discover 
any proof of this^ yet it seems far from improbable j for the 
form of the coast must certainly have undergone some change 
since the foundation of the old town, as no people in their 
senses would willingly have chosen for their building-place 
the narrow spit of shingle on winch the ruins now stand. 
Since our voyage M. Tschudi has come to the conclusion, by 
the comparison of old and modem maps, that the coast both 
north and .south of Lima has certainly subsided. 

On the island of San Lorenzo there are very satisfactory 
proofs of elevation within the recent period* This, of course, 
is not opposed to the belief of a small sinking of the gi’ound 
having subsequently taken place. The side of thi,s island 
fronting tlie Bay of Callao is worn into three obscure terraces, 
the lowest one of which is covered by a bed, a mile in length, 
almost wholly composed of shells of eighteen species now 
living in the adjoining sea. The height of this bed is eighty- 
live feet* Many of the shells are deeply corroded, and have 
a much older and more decayed appearance than those at the 
height of five or six hundred feet on the coast of Chili* 
These shells are associated with much common salt, a little 
sulphate of lime (both probably left by the evaporation of the 
spray, as the land slowly rose), together with sulphate of 
soda and muriate of Hme. They rest on fragments of the 
underlying sandstone, and are covered by a few inches thick 
of detritus. The shells, higher up on this terrace, could be 
traced scaling oil' in flakes, and falling into an impalpable 
powder ; and on an upper terrace, at the Imight of one liun- 



© The Complete Work of Charles Darwin Online 



DECOMFOSITlOJSr OF SHELLS. 



445 



cired and seA^entj feet, and likewise at some considerably 
liigher points, I found a Layer of saline po’W'der of exactly 
similar appearance, and lying in the same relative position. 
1 have no doubt that this upper layer originally existed a 
bod of shells, like Wiat on the eighty-five' feet ledge ; but it 
does not now contain even a trace of organic structure. The 
powder has been analyzed for me by Mr. T. Meeks ; it con- 
sists of sul])hates and muriates both of lime and soda, with 
very little carbonate of lime. It is known that common salt 
and carbonate of lime, left in a mass for some time together, 
partly decompose each other ; though this does not happen 
with small quantities in solution. As the half-decomposed 
shells in the lower parts arc associated witli much common 
salt, together with some of the saline substances composing 
the upper salino layer, and as these shells are corroded and 
decayed in a remarkable manner, I strongly suspect that this 
double decomposition has here taken place. The resultant 
salts, however, ought to ho carbonate of soda and muriate of 
lime : the latter is present, but not the carbonate of soda. 
Hence I am led to imagine that by some unexplained means 
the carbonate of soda becomes olianged into the sulphate. It 
is obvious that the saline layer could not have been pre- 
served in any country in which abundant rain occasionally 
fell. On the other hand, this very circumstance, whicli at 
first sight appeai-s so highly favourable to the long pre- 
servation of cxpo.sed shells, has probably been the indirect 
means, through the common salt not having boon washed 
away, of their decomposition and early decay. 

I was much interested by finding on the terrace, at the 
height of eighty-five feet, embedded amidst the shells and 
much sea-drifted rubbish, some bits of cotton thread, plaited 
rush, and the head of a stalk of Indian corn. 1 compared 
these relic.s with similar ones taken out of the huacas, or old 
Peruvian tombs, and found them identical in ap]>earance. 
On the mainland in front of San Lorenzo, near Bellavista, 
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there is an extensive and level plain about a Imndred feet 
liigli, of vrliieh the lower part is formed of alternating layers 
of sand and iropui'e clay, together with some gi^avel, and the 
surface, to the depth of fi'om three to six feet, of a reddish 
loam, containing a few scattered sea-shells and numerous 
small fragments of coarse red earthenware, more abundant at 
certain spots than at others. At lirst I was inclined to 
believe that this superficial bod, from its wide extent and 
smoothness, must have been deposited beneath the sea ; but 
I afterwards found in one spot that it lay on an artificial 
floor of roniid stones. It seems, therefore, most j>robable 
tliat, at a period when the land stood at a lower level, there 
was a plain very similar to that now surrounding Callao, 
which, being protected by a shingle beaeli, is raised but veiy 
little above the level of the sea. On this plain, with its 
underlying red-clay beds, 1 imagine that the Indians manu- 
factured their earth e!i vessels ; and that, during some violent 
earthquake, the sea broke over the beach, and converted the 
plain into a temporary lake, as hap[>ened round Callao in 
1713 and 1746. The water would then have deposited mud, 
containing fragments of pottery from the kilns, more abun- 
dant at some spots than at others, and shells from the sea. 
This bed with fossil earthenware stands at about tire same 
height with the sliells on the lower terraoo of San Txjrenao, 
in which the cotton-thread and other relics wore embedded, 
lienee we may safely conclude that within the Indo-hurnan 
peiuod there has been an elevation, as before alluded to, of 
more than eighty-five feet } for some little elevation must have 
been lost by the coast having subsided since tho old maps 
were engraved. At Valparaiso, although in the two hundred 
and twmnty years before our visit the elevation cannot have 
exceeded nineteen feet, yet subsequently to 1817 thoi'e has 
been a rise, partly insensible and partly by a start during the 
shock of 1822, of ten or eleven feet The antiquity of the 
Indo-human race here, judging by the eighty-five feet rise of 
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tho land since the relics were embeddcclj is the more remark- 
able, as on the coast of P^atagoiiia, when the land stood about 
tho same iiumbei' of foot lower, the Macraucheiiia was a 
living beast j but as the Patagonian coast is some way dis- 
tant from the Cordillera^ the rising there may have been 
slower than here. At Eahia Blanca the elevation has been 
only a few feet since tho nuinerons gigantic t|uadriipeds were 
there entombed ; and, according to the genemlly received 
opinion, when these extinct animals were living, man did not 
exist. Put the rising of that part of the coast of Patagonia 
is perhaps noways connected with the Cordillera, but rather 
with a line of old volcanic rocks in Banda Oriental, so tliat 
it may have been infinitely slower than on tlie shores of Peru* 
All these speculations, however, must be vague ; for who wfill 
pretend to say that there may not iiave been several periods 
of subsidence, intercalated between the movements of eleva^ 
tion ? Por wm know that along the whole coast of Patagonia 
there have certainly been many and long pausc>s in the u]> 
ward action of the elevatory forces. 
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The whole grtyup r>olcan'k — Number of i^rate-vR — Leaftem — Colowg at 

Chaviea iBland — J ammldm\d — laheincrater — Imtorgofthe 
group— OTnithoiogy, mriom finches— Reptiles— Great t<yrtoises^ habits of 
— Marine limrdy feeds on sea-tmed — Terrestrial Hzardf hurrmring habits^ 
hefrhivoroHS — Importanee of reptiles in the archipdogo — FUh^ ehctls, 
insects — Botan.fj — Am^dmn type of organisation^ Differences in the 
^cies or races m diFcrmt Mounds— Tameness of the birds — Fear of 
man, an acqub^etl instinct* 

Septemher l-5tL — This archipelago consists of ten principal 
islandsj of which five exceed the others in size. Tliey are 
situated under the equatoi'^ and between five and six hundred 
miles westward of the coast of America. They are all 
formed of volcanic rocks ; a few fragments of granite curi- 
ously glazed and altered by the heat can hardly be considered 
as an exception. Some of the craters surmounting the larger 
islands are of immense size^p and they rise to a height of 
between three ajid four thousand feet. Their flanks are 
studded by innumerable smaller orifices. 1 scarcely hesitate 
to affirm that there must be in the whole archipelago at least 
two thousand craters. These consist either of lava and scoriasj 
or of finely-stratified, sandstone-like tuffi Most of the latter 
are beautifully symmetrical : tliey owe their origin to erup- 
tions of volcanic mud without any lava. It is a remarkable 
circumstance that every one of the twenty-eight tuff-craters 
whicli were examined had their southern sides either much 
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lo^er iAmn the other sides, or quite broken down, and re- 
moved. As all these craters apparently have been formed 
when standing in the sea, and as the waves from the trade 
wind and the swell from the open Paeihe here unite their 
forces on the southern coasts of all the islands, this singular 
uniformity in the br-oken state of the craters, composed of the 
soft and yielding tulT, is easily explained. 

Con sideling that these islands arc placed directly under the 
equator, the climate is far from being excessively hot ; this 
seems chiefly caused by the singularl}^ low temperature of the 
surrounding water, brought here by the great south ern polar 
current Excepting during one short season, very little rain 
falls, and even then it is irregular; but the clouds general fy 
hang low. Hence, wdiilst tlic lower parts of tlie islajids are 
very^ steiulo, the upper parts, at a height of a thousand feet 
and upw-ards, possess a damp climate and a toleral^ly luxuri- 
ant vegetation. This is especially the case on the windw^ard 
sides of the islands, wdiicli first receive and condense the 
moisture from the atmosphere. 

In tlie morning (17th) we landed on Cliatham Island, 
which, like the others, rises with a tame and rounded out- 
line, hroken here and there hy scattered hillocks, the remains 
of former craters. Nothing could be less ii«dtiiig than the 
first appearance. A broken field of black basaltic lava, 
thrown into the most rugged waves, and crossed by great 
fissures, is everywhere covered by stunted, sun-burnt brush- 
wood, which shows little sigjis of life. The dry and parched 
surface, being heated by the noon-day sun, gave to the air a 
close and sultry feeling, like that from a stove : we fancied 
even that the bushes smelt unpleasantly. Although I dili- 
gently tried to collect as many plants as possible, I succeeded 
in getting very few' ; and such wretched-looking little w'eeds 
would have better become an arctic than an equatorial flora. 
The brusliwood appears from a short distance as leafless as 
our trees during winter ; and it was some time before I dis- 

(100) 29 
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covered tliat not only almost every plant \vas now in full 
leafj but that the greater number were in flower* The com- 
monest bush is one of the eiipliorbiacea^ : an acacia and a 
great odd-loohing cactus sre the only trees which allbrd any 
shade. After the sea.Ron of heavy rains the islands are said 
to appear for a short time paitially gi^cen. The volcanic 
island of Fernando IS'oionlia, placed in many respects under 
nearly similar conditions, is the only other eountry wlierc I 
have seen a vegetation at all like this of the (xalapagos 
Islands, 

The Beagle sailed round Chatham Tslandj and anchored in 
several bays. One night I slept on shore on a p^art of the 
island where black truncated cones were extraordinarily 
numerous ; from one small CTninenoe I counted sixty of them, 
all surmounted by ciuters more or less perfect. The greater 
number consisted merely of a ring of red scoricC or slags 
cemented together ; and their height above the plain of lava 
was not more than from fifty to a hundred feet : none had 
been very lately active. The entire surface of tJiis part of 
tho island seems to have been j>ermeatcd, like a sieve, by the 
subterranean vapours : hero and there the lava, whilst soft, 
has been blown into great bubbles ; and in other parts the 
tops of caverns similarly formed Imve fallen in, lea^dng 
circular pits witli steep sides. From the regular form of the 
many craters, they gave to the country an artificial appear- 
ance, which vividly reminded me of those parts of Stafford- 
shire where the great iron-foundries are most numerous. 
The day was glowing hot, and the scrambling over the rough 
surface and through the intricate thickets was very fatiguing; 
hut T was well repaid by the strange Cyclopean scene. As T 
was walking along 1 met two large tortoises, each of which 
must have vreighed at least two hundred pounds* One was 
eating a piece of cactus, and as I approached it stared at me 
and slowly .stalked away; the other gave a deep hiss, and 
drew in its head. Tliese huge reptiles, surrounded by the 



© The Complete Work of Charles Darwin Online 



OHARLh’S IJ^LA A^B. 



451 



black kva, tlie leafless shrubs, and large cacti, soemcil to my 
fancy like some antediluvian animak, The few dull-coloured 

tortoiser*''^ 

— The £eaffle proceeded to Charles Island, nii.s 
archipelago has long been frequented, first by the Buc- 
caneers, and latterly by whalers, but it is only 'ivithin the 
last SIX years that a small colony has been established here. 
The inhabitants are between two and three hundred in 
number ; tliey arc nearly all people of colour, who have been 
amshed for political crimes from the Republic of the Equa- 
tor, of winch Quito is the capital. The settlement is placed 
a out four and a half miles inland, and at a lieight probably 

through eafless thickets, as in Chatham Island. Higher un 
the woods gradually became greener; and as soon as we 
crossed the ridge of the island we were cooled by a fine 
southerly breeze, and our sight refreshed by a green and 
tlirivmg vegetation. In tliis upper region coarse grasses and 
terns abound ; but there are no tree-ferns. I saw nowhere 
any momher of the palm family, which is the more singular 
as three hundred and sixty miles northward, Cocos Island 
takes Its name from the number of cocoa-nuta The houses 
are iiregukrly scattered over a flat space of ground, which 
IS cultivated with sweet potatoes and bananas. It will not 
easi y bo imagined how pleasant the sight of blade mud was 
o us after having^ been so long accustomed to the pardied 
soil of Peru and northern Chili. The inhabitants, although 
com]) ammg of poverty, obtain without much trouble the moans 
of subsistence. In the woods there are many wild pigs and 
goats, but the staple article of animal food is supplied hy 
the tortoises. Their numbers have, of course, been greatly 
reduced in this i.sland ; but the people yet count on two 
days hunting giving them food for the rest of the week It 
m said that formerly single vessels have taken away as many 



© The Complete Work of Charles Darwin Online 



452 



GALAPAGih^ APAJMTPELAGO. 



35 seven limidied, and that the ship^s company of a frigate, 
some years since, brought down in one day two hundred 
toidiOLses to the beaelr 

Septembet^ — We doubled tlie south-west extremity of 
Albemarle Island, and the next day were nearly becalmed 
between it and l^arborough Island* Both are covered with 
immense deluges of blach, naked lava, which have Ho wed 
eitiier over the rims of the groat caldrons, like pitch over the 
rim of a pot in which it lias been boiled, or have burst forth 
from smaller orifices on the hanks ; iri their descent they 
have spread over miles of the sea-coast* On hoih of these 
islands eruptions are known to have taken place ; and in 
Albemarle %ve sav/ a small jet of smoke culling from the 
summit of one of the great craters* In the evening we 
anchored in Bank's Cove in Albemarle Island, The next 
morning I went out walking. To the south of the broken 
tuff-crater in winch the Beagle was anchored there was 
another beautifully symmetrical one of an elliptic form ; its 
longer axis wms a little less than a inilej and its depth about 
five hundred feet. At its bottom there was a shallow lake, 
ill the middle of which a tiny crater formed an islet* The 
day ivas ovei'poweringly hot, and the lake looked clear and 
blue : I hurried down the cindery slope, and choked with 
dust eagerly tasted the w^ater ; but, to my sorrow^ I found it 
salt as brine. 

The rocks on the coast abounded with great black lizards, 
between throe and four feet long ; and on the hills an ugly 
yellowisli-brown species was equally common. W^e saw 
many of this latter kind, some clumsily running out of our 
way, and others shuffling into their buiu'ows. I shall pres- 
ently describe in more detail the habits of both these reptiles. 
I 4 ie whole of this iiortherii part of Albemarle Island is 
miserably sterile* 

Ocioher Stk — We arrived at James Island : this island, as 
well as Cliarles Island, were long since thus named after our 
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'mgs of tho Stuart Imo. Mr. Byiioe, myself, and our ser- 
vaiits «xre loft here for a week ivith i^rovisions and a tent, 
whilst the went for water. We found here a party of 

Spaniards who had been sent from Charles Island to dry fish 
and to salt tortoise-meat About six miles inland, and at 
.le heiglit of nearly two thousand foet, a hovel had been 
built in which two men lived, who were employed in catch- 
iiig tortoises, whilst tho otliers were fishing on the coast I 
paic iis party two visits, and slept there one night. As in 
the other islands, the lower region was covered by nearly 
leafless bushes, but the trees were here of a larger growth 
than elsewliere, several being two feet, and some even two 
feet nine inches in diameter. The upper region being kept 
damp by the cloud.s, supports a green and flourishing vegeta- 
tion. So damp was the ground, that there wore largo beds 
o a coar.se cyperus, in which great numbers of a very small 
water-rail liied and bred, While staying in this upper 
region we lived entirely upon tortoise- meat. The breast-plate 
roasted (as the Gaudios do carw con cuero), with the flesh on 
It, is very good, and the young tortoises make excellent soup- 
but otherwise the meat to my taste is indifferent. 

One day we accompanied a party of the Spaniards in their 
whale-boat to a salina., or lake from which salt is procured. 
After landing, ^ve had a very rough walk over a rugged field 
of recent lava, winch has almost surrounded a tuff-crater, at 
the bottom of^ which the salt lake lies. Tlie water is only 
three or four inches deep, and rests on a layer of beautifully 
crystallized white salt. The lake is quite circular, and is 
nnged with a border of bright green succulent plants ; the 
almost precipitous w'alis of tlie crater are clothed with wood 
so that the scone was altogether both picturesque and curi- 
ous. A few years since, the sailors belonging to a sealin-- 
vessel murdered their captain in this quiet siiot; and we saw 
Ins skull lying among the bushes. 

During tho greater part of our stay of a week the sky was 
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cloudless, liiid if tlio tmde-wmd fa,iled for an liour, tlie heat 
became very oppressive. On t>vo days the thermometer 
within the tent stood for somo hours at 93 ^ but in the open 
air, in the wind and sun, at only 85 . dhe sand was ex- 
tremely hot ; the thermometer placed in some of a brown 
colour immediately rose to 137 , and how much above that 
it would have risen I do not know, for it was not graduated 
any higher. The black sand felt much hotter, so that even 
in thick boots it was t|uite disag^^eeablo to walk over it. 

The natural history of these islands is eminently curious, 
and well deserves attention. Most of the orgaoic produc- 
tions ai'e aboriginal creations, found nowbero else j there is 
even a diabrence between the inhabitants of the different 
islands; yet all show a marked relationship with those of 
America, though separated from that continent by an open 
space of ocean, between live hundred and six hundrod miles 
ill width. The archipelago is a little world within itself, oi 
rather a satellite attached to America, wlienco it has derived 
a few stray colonists, and has rcceiv- ed the general character 
of its indigenous productions. Considering the small size of 
these islands, wo feel the more astonished at the number of 
their aboriginal beings, and at their conbned range. Seeing 
every height crowned with its crater, and the boundaries of 
most of the lava-streams still distinct, w-e are led to believe 
that wTthin a period geologically recent the unbroken ocean 
was here spread out. Hence, both in space and time, w-e 
seem to be brought somewhat near to that great fact — -that 
mystery of mysteries— the first appearance of new beings on 
this earth. 

Of terrestrial mammals, there is only one which must be 
considered as indigenous— namely, a loonse {Mus Gakipago- 
Gnsis ), and thia is confined, as Ear as I could ascertain, to 
Cliatliani Island, the most easterly island of the group. It be- 
longs, as I am informed by Mr. Waterhouse, to a division of the 
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numly of mico characfcHristic of America. At James Island 
there in a; rat suificicntly distiTict from the common kind to 
liavo been named and described by Mr. Waterhouse; but as 
it belongs to the Old World division of the family, and as 
tills island has been frequented by shij>s for the last hundred 
and fifty years, I can hardly doubt that this rat is merely a 
variety, produced by the new and peculiar climate, food, and 
soil^ to which it has been subjected. Although no one has 
a riglit to speculate witliout distinct facts, yet even with 
respect to the Chatham .Island mouse, it should bo home in 
mind that it may possibly bo an Jiimerican species imported 
here ; for I have seen, iii a most unfrequented part of the 
pampas, a native mouse living in the roof of a newly-built 
hovel, and therefore its transportation in a vessel is not 
improbable ; analogous facts have been, observed by Dr. 
Ivicliardsoii in ^ orth iVnii erica. 

Of knd-bir<is I obtained twenty-six hinds, all peculiar to 
tho group, and found nowhere else, with tlio exception of one 
latk-like finch from Hortli America (Doliuhon^x or-gxivorus), 
which raiige.s on that continent as far north as 5d‘, and 
generally frequents marshes. The other twenty-live birds 
consist, firstly, of a liawk, curiously intemiediatc in struc- 
tuie between a buzzard and tho American group of carrion- 
feeding polybori ; and with these latter birds it agrees most 
closely in every habit, and even tone of voice. Secondly, 
there are two owls, representing the shorf-eared and white 
barn-owls of Europe. Tliirdly, a wren, throe tyrant fly- 
catchers (two of them species of Pyrocephalus, one or both 
of which would be lanhed by .some ornithologists as only 
variotie.s), and a dove — all analogous to, but distinct from, 
America, n species. Fourthly, a swallow, which, though 
diftering from the I’rogne purpurea of both Americas only 
in being rather duller coloured, smaller, and slenderer, is 
considered by Mr. Gould as speeilicaHy distinct. Fifthly, 
there are three species of mocking-thrush— a form highly 
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characteristic of Aoiierica. The reiuainiiig laiid-birds form a 
most singular gro’mp of finches, lelatcd to each other in the 
structure of their beaks, short tails, form of body, and 
jdumage* There are tliirtccn species, which Mr, (TOuld has 
divided into four suh-groujis. All these species are peculiar 
to this archipelago ] and so is the whole group, with the 
exception of one species of the sub-group Cactornis, lately 
brought from Eow Island in tho Low^ Archipelago, Of CaC’ 
tomis, the two species may be often seen climbing about the 
floW' ers of the great cactus-trees ; hut all the other species of 
this group of finches, mingled together in Hocks, feed on tlie 
dry and sterile ground of the lowei' districts. The males of 
all, or certainly of the greater number, are jet black ; and 
the females (with perhaps one or two exceptions) are brown. 
The most curious fact is the perfect gradation in the size of 
the beaks in the different species of Geospiza, fioin one as 
large as that of a hawfinch to that of a chatfinch, and (if Mr. 
Could is right in including his sub-gioup, Certhidea, in tlie 
main gi'oup), even to that of a Avarbler, The hugest beak in 
the genus Geospiza is shown in Ifig. 1, and the smallest in 
Eig, 3 ; hut instead of there being only one intermediate 
species wdth a beak of the size shewui in Fig. 2, there are no 
less than six species w ith insensibly graduated beaks. The 
beak of the sub-group, Certhidea, is sliowui in Fig. 4. The 
beak of Cactoriiis is somewhat like that of a starling ; and 
that of the fourth sub-group, Oamarhynchus, is slightly 
parrot sliapcd. Seeing tliis gradation and diversity of struc- 
ture in one small, intimately related group of birds, one 
might really fancy that, from an original paucity of birds in 
this archipelago, one species had been taken and modified 
for different ends. In a like manner it might be fancied 
that a bird originally a buzzard had been induced here to 
undertake the office of the caniojnf ceding polybori of the 
American continent. 

Of evaders and w-ater-birds I w^as able to get only cleveii 
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1. Geoapizii ma^nirostria. 
Geospiza parvul^r 



3. Geogpizi fortis. 

4. Certhidea olivjteea. 



kilidsj and of these only tliree (including a rail, confined to 
the damp summits of tlic islands) are iie^^ species. Con- 
sidering the wandering habits of the gulls, I was surprised 
to find that the species inhabiting these islands is peculiar, 
but allied to one from the southern parts of South America, 
The far greater peculiarity of the land-birds— namely, twenty- 
five out of twenty-six being new species, or at least new 
races — com]>ared with the waders and web-footed birds, is in 
accordance with the gi^eatcr range w^hich these latter orders 
have in all parts of the world. Wc shall hereafter see this 
law of aquatic forms, whether marine or fresh- water, being 
less peculiar at any given point of the earth's surface than 
the terrestrial forms of the same classes, strikingly illustrated 
in tlie shells, and in a lesser degree in the insects of this 
arcliipelago. 

Ttvo of the waders are rather smaller than the same 
species brought from other places; the swallow^ is also 
smaller, thoiigli it is doubtful whether or not it is distinct 
from its analogue. The two owls, the two tyrant lly-catchers 
(Pyrocephalus), and the dove, are also smaller than the anal- 
ogous but distinct species to which they are most nearly 
related ; on the other hand, the gull is rather larger. The 
tw^o owls, the swallow', all three species of mocking-thrush, 
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the dove in its separate colours though not in its whole 
plumage^ the totaiius^ and the gall, are likewise duskier 
coloured than their analogous species ; and in the case of the 
niockiug-thrusli and totanus, than any other species of the 
two genera. With the exception of a wren with a tine 
yellow breast, and of a tyrant lly -catcher with a scarlet tuft 
and breast, none of the birds are brilliantly coloured, as 
might have been expected in an equatorial district. Hence, 
it would appear probable that the same causes which hero 
make the immigrants of some species smaller, make most of 
the peculiar Galapagelan species also smaller, as well as 
very generally more dusky coloured. All the plants have a 
wretched, weedy appearance, and I did not see one beautiful 
hoover. The insects, again, are small sized and dull coloured, 
and, as Mr. Waterhouse informs me, there is nothing in 
their general appearance whicli would have led him to 
imagine that they had come from under the equator. The 
birds, plants, and insects have a desert character, and are not 
more brilliantly coloured than those from soiitliorn Pata- 
gonia; we may, thcrcfoi^e, conclude that the usual gaudy 
colouidng of tlio intertropical productions is not related 
either to the heat or light of those zones, but to some other 
cause, perhaps to the conditions of existence being generally 
favourable to life* 

We will now turn to the order of reptiles, wdiicli gives the 
most striking character to the zoology of these islands. The 
species are not numerous, but the numbers of individuals of 
eaeh spocies are extraordinarily great* Tlicro is one small 
lizard belonging to a S^onth American genus, and two species 
(and probably more) of the Amblyrhyiichus — a genus con- 
fined to the Galapagos islands. There is one snake which is 
numerous. It is identical, as I am infonned by M. Bibron, 
with the Psammophis Temminckii from Chili. Of sea- 
turtle I believe there are more than one species ; and of tor- 
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toisea tlicr£i are, as "vye shall presently show, ti^vo or tliree 
species or races : of toads and frogs there are none, J. was 
sin'prised at tJiis, considering Jiow well suited for them the 
temperate and damp upper woods appealed to be. It re- 
called to niy mind the remark made by Bory 8t. Vincent* — 
namelyj that none of this family are found on any of the 
volcanic islands in the great oceans. As far as I can ascer- 
tain from various ivorks, this seems to hold good throughout 
the Pacific, and even in the large islands of the Sandwich 
aiohipclago. Mauritius otifbrs an ajiparent exception, whore 
I saw the Paiia Mascaiuensis in abundance. This frog is 
said now to inhabit tlic Seychelles, Madagascar-, and Bour- 
bon. But on the other hand,, Bu Bois, in his vo}"age in 
1669, states that there were no reptiles in Bourbon except 
tortoises; and the OlHeier du itoi assorts that before 1768 
it had been attempted, without success, to introduce frogs 
into Mauritius — I presume for tire purpose of eating. Hence 
it may be well doubted whethor this frog is an aboriginal of 
these islands. Tlic absence of the frog family in the oceanic 
islands is the more remarkable when contrasted witli the 
case of lizards, which swarm on most of the smallest islands. 
May this dillerenco not be caused by the greater facility 
with which the eggs of lizards, protected by calcareous shells, 
might be transpoid^ed through salt water, than could the 
shmy spawn of frogs 

I will first describe the liabits of the tortoise (Testudo 
rmp’a-y formerly called Tndica), which has been so frequently 
alluded to. These aiiimals arc found, I believe, on all tlie 
islands of the arcliipelago — certainly on the greater number. 
They frequent in preference the high damp parts, but they 
likewise live in tlie lower and arid districts, I have already 

^ “ Voyage aux Quatre Ilris d'Afiique.” With respr^-t to tJie Sandwicb lalands, 
£60 Tyerninn and Bennott^s Journal, voL i., p, d34. For Wfluritius, see 
par un Officsier,” ett., part l., p. 170. There arc no frogs in the Canary Islaiicia 
(Webb et Berthelot^ “ iJiat. Xat, f!69 lies Canaries”). I saw natie at St. Jago in the 
Cflpt de Yerds. Tliere are none at St. Helena. 
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shown, from tlie iiumlber?i wlncli liavo been eauglit in a single 
day, liow very numerous tlicy must be. Some gro^v to an 
immense size. Mr. T.awson, an Englisbman and vice-gover- 
nor of tbe colony, told us that he had seen sevcml so large 
that it required six or eight men to lift them from the 
ground ; and that some had afforded as much as two hun- 
dred pounds of meat, Tlie old males are the largest, tlio 
females rarely growing to so great a size. The male can 
readily be distinguished from the female hy the greater 
length of his tail. The tortoises which live on those islands 
where there is no water, or in the lower and arid parte of 
the others, feed chiefly on tho succulent cactus. Those 
whioh frequent the higher and damp regions eat the leaves 
of various trees, a kind of herry (called guayavita) which is 
acid and austere, and likewise a pale green tilamentons 
lichen {Umera pUcaia) that hangs in tresses from the boughs 

of the trees. , ^ 

The tortoise is very fond of water, drinking large quantities, 
and wallowing in the mud. The larger islands alone possess 
springs, and these are always situated towards the central 
parts, and at a considerable height. The tortoises, therefore 
which frequent tho lower districtSj when thirsty are obliged 
to travel from a long distance. Hence broad and well- 
boaten paths branch off in every direction from the wells 
dowm to the sea-coast; and the Spaniards, by following them 
up, first discovered the watering-places. When I lauded at 
Chatham Island, 1 could not imagine wliat animal traveHed 
so methodically along well -chosen tracks. Near the springs 
it. was a curious spectacle to behold many of these huge 
creatures, one sot eagerly travelling oirtvards wffh outstretched 
necks, and another set returning, a.fter liaving drunk their 
fill. 'When the tortoise arrives at the spring, quite regard- 
less of any spectator, he buries his head in tho water above 
his eyes and greedily swallows great mouthfuls, at the rate 
of about ten hi a minute. The inhabitants say each animal 
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three four clays in the neighbourhood of the 
and then returns to the low er country ■ but thev" differed 
respecting the frequency of these wisits. The animal prolv 
ably regulates them according to the nature of the food on 
which it has live^b Tt is, hoW'-ever, certain that tortoises 
can subsist even on those islands where there is iio other 
\voater than wdiat falls during a few rainy days in the yean 

1 believe it is well ascertained that tlio bladder of the 
frog acts as a reservoir for the moisture necessary to its 
existence : such seems to be the case with the tortoise. For 
sonic time after a ’visit to the springs, their urinary bladders 
are distended with lluidj Avhich is said gradually to decrease 
17’L volume and to become less pure- Tho inhabitants, ’when 
walking in the lower district and overcome with tliirsfc, often 
take advantage of this circumstancej and drink the contents 
of the bladder if full. In one I saw killed the fluid was 
quite limpid, and liad only a very slightly bitter taste. The 
inhabitants, howevei-, always first drink tho water in the 
pericardium, wdiLoh is described as being best. 

T!ie tortoises, when purposely moving towards any point, 
travel by niglit and day, and arrive at their journey's end 
much sooner than ^yould be expected. The inhabitants, 
from observing marked individuals, consider that they travel 
a distance of about eiglit miles in twx> or three days* One 
largo tortoise, which I watched, walked at the mte of sixty 
yards in ten minutes; that is, throe hundred and sixty yards 
in the hour, or foiu- miles a day, allowing a little time 
for it to eat on the road. During the breeding season, 
when the male and female are together, tho male utters a 
hoai-se roar or bellowing, wdiich, it is said, can be heard at 
the distance of more tlian a hundred yards. Tlie female 
iievor uses her voice, and the male only at these times; so 
that when the people hoar this noise, they know that the 
two are together* They w^ere at this time (October) laying 
their eggs. Tlie female, wdicre the soil is sandy, deposits 
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them together^ and covers them up with sand ; hut where 
the ground is rocky she drops tiiem indiscriminately in any 
liolo— Mr. Eynoe found seven placed in a fissure. The egg 
is white and spherical. One which I measured was seven 
inches a?id three-eighths in circumference, and therefore 
larger than a hen^s egg. The young tortoises, as soon as 
they are hatched, fall a prey in groat numbers to the carrion- 
feeding buzzard. The old ones seem generally to die from 
accidents, as from falling down precipices : at least several 
of the inhabitants told me that they had never found one 
dead without some evident cause. 

The inhabitants believe that these animals are absolutely^ 
deaf : certainly they do not overhear a person walking close 
behind them. I was always amused when overtaking one 
of these great monsters, as it was quietly paciiig along, to 
see how suddenly, the instant I passed, it would draw in its 
head and legs, and uttering a deep liiss fall to the ground 
with a heavy sound, as if struck dead. I frequently got on 
their backs, and then giving a few raps on the hinder part 
of their shells, they would rise up and walk aw-ay ; but I 
found it very difficult to keep my balance. Tlic tlesh of this 
animal is largely employed, both fresh and salted ; and a 
beautifully clear oil is prepared from the fat. When a 
tortoise is caught, the man makes a slit in the skin near its 
tail, so as to see inside its body, whether the fat under the 
dorsal plate is thick. If it is not, the animal is liberated ; 
and it is said to recover soon from this strange operation. 
In order to secure the toitoises, it is not sufficient to turn 
them like turtle, for they are often able to get on their legs 
again. 

There can be little doubt that this tortoise is an aboriginal 
inhabitant of the Galapagos ; for it is found on all or nearly 
all the islands, even on some of the smaller ones where there 
is no water : had it been an imported species this would 
hardly have been the case in a group ’which has been so 
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litt]o frequeiifcod. iToreo\cr, the old bTiccaneers found tins 
tortoise in greater numbers even than at present Wood and 
Itogcrs also, in 1708, saj tliat it is the opinion of the Span- 
iards that it is found nowhere el so in this quarter of the 
world. It is now widely distributed; but it may be 
questioned wlmther it is in any other place an aboriginal. 
I’ho bones of a tortoise at Mauritius, associated wdth those 
of the extinct dodo, have geiicrally been co]:l side red as be- 
longing to this tortoise : if tills liad been so, undoubtedly it 
must liave been there indigenous ; but M. Idibron informs 
me that he believes thc^.t it was distinct, as the species now 
livi^ig there certainly is. 

The Ambiyrhyiichus, a reniarkalde genus of lizards, is 
coTilined to this archipelago. There are two species, re- 
sembling each other in general form, one being terrestrial 
and the other aquatic. Tiiis latter species (T. crhtMm) was 
first characterized by Mr. Bell, who well foresaw, from its 
slioi-t, broad head, and strong claws of equal length, that its 
Jiabits of life would turn out very peculiar, and dilferoiit from 
those of its nearest ally, the iguana. It is extiemely common 
on all the islands througliout the group, and lives exclusively 
on the rocky sca-beaclies, being never found — at least I never 
saw one — even ten yards in-shorc* It is a Iddeous-looking 
creature, of a dirty black colour, stupid, and sluggish in its 
movements. The usual length, of a fulbgrowii one is about 
a yard, but there arc some even four feet hmg; a large one 
weighed twenty pounds: on the island of Albemarle they 
seem to grow to a greabor size than elsewhei*e. Tlicir tails 
are flattened sideways, and all four feet partially webbed* 
They are occasionally seen some hundred yards from the 
shore swimming about; and Captain Collnett, in his Voyage, 
says, They go to sea in herds a-fishiiig, and sun themselves 
on the rocks; and may he called alligators in miniature,” 
It must not, however, be supposed that they live on fislu 
M hen in the water this lizard swdms wdth perfect ease and 
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quiet eRf?, by a serpciitine movement of its^ body and flab 
toned tail — the legs being motionless and closely collapsed 
on its sides, A seaman on boai-d sank one with a heavy 
weight attached to it, thinking thus to kill it rlirectly ; but 
whoHj an hour afterwards, lie drew up the line, it was quite 
active. Theii- limbs and strong cla^vs are admirably adapted 
for crawling over the rugged and fissured masses of lava 
wliicb everywhere form the coast Tn such situations a 
group of six or seven of these hideous reptiles may ofteii^ 
times he seen on the black rocks, a few feet above the surf, 
basking in the sun with outstretched legs. 

T opened the stomachs of several, and found them largely 
distended with minced sea- weed (T/te), which grows in tliiii 
foliaceous expansions of a bright green or a dull red colour, 
I do not recollect having observed this sea-w-eed in any 
quantity on the tidal rocks ; and 1 have reason to believe 
it grows at the bottom of the sea, at some little distance 
from the coash if such be the case, the object of these 
animals occasionally going out to sea is explained. The 
stomach contained nothing but the sea-weed, Mr. Bynoe, 
however, found a piece of a crab in one; but this might 
have got in accidentally, in the same manner as I have seen 
a caterpillar, in the midst of some lichen, in the paunch of 
a tortoise. The intestines were large, as in other herbiv- 
orons animals. The nature of this lizard’s food, as w ell as 
the structure of its tail and feet, and the fact of its having 
been seen voluntarily swimming out at sea, absolutely prove 
its aquatic habits. Yet there is in this respect one strange 
anomaly — namely, that when friglitcned it will not enter 
the water. Heiico it is easy to <lrive these lizards down to 
any little point overhanging the sea, where they wnll sooner 
allow a person to catcli hold of their tails than jump into 
the w-aten Tliey do not seem to have any notion of biting ; 
hut when much frightened they squirt a droj> ot fluid from 
each nostril I threw one several times as far as I could 
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ii\to a deep pool left by the retiriiLg tide ; but it invaiiably 
retnrued in a direct liiie to the spot where I stood. It 
swam near the bottoTo, with a very graceful and rapid mcpve^ 
mentj and occasionally aided itself over the uneven ground 
with its feet. As soon as it arrived near the odge^ but still 
being under water, it tried to conceal itself in the tufts of 
sea- weed, or it entered some crevice. As soon as it thought 
the danger wtis past, it crawled out on the dry locks, and 
shuffled away as quickly as it could* I several times caught 
this same lizard, by driving it down to a point ; and though 
possesseil of such perfect powers of diving and swimming, 
nothing wmuld induce it to enter the water j and as often as 
T tln-ow it in, it returned in the maimer above deseribed. 
Perhaps tliis singular piece of ap]>arent stupiclity may be 
accounted for by the cireumstaiice that this leptile has no 
enemy whatever on shore, whereas at sea it must often faU 
a prey to the numerous sharks. Hence, probably, urged l>y 
a fixed and bercditary instinct that the shor-e is its place of 
safety, whatever the {imergeney may be, it there takes refuge. 

During our visit (in October) T saw extremely few small 
individuals of this species, and none, I should think, under 
a year old. From this circumstance it seems probable that 
the breeding season had not then commenced, T asked 
several of the inhabitants if they knew where it laid its 
eggs. They said that they knew nothing of its propagation, 
although well acquainted with the eggs of the land kind - 
a fact, consideri7ig how very comm on tl>is lizard is, not a 
little extraordinary* 

We will now turn to the terrestrial s]>ccics (A. De^aavlii)^ 
witli a round tail and toes without webs. Tins lizard, in- 
stead of being found like the other on all the islands, is con- 
tine d to the central part of the archipelago — namely, to 
Albemarle, James, Barrington, and Indefatigable Islands. 
To the southward, in Charles, Hood, and Chatham Islands, 
and to the northward, in Towers, Biiulloes, and Abingdon, I 
Ooo) 30 
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ncitlicr mw nor beard of any* Tt would appoar as if it had 
been created in tlie centre of the arcliipela.go, a.ud thence liad 
been dispersed only to a certain distance* Some of these 
lizards inhabit the high and damp parts of the islandSj but 
they are njucli more numerous in the lower and sterile 
districts near the coast. I cannot give a more forcible 
]>roof of their numbers than by stating^ that when we were 
left at James Island we could not for sonic time find a spot 
free from their burrows on which to pitch our single tent* 
Tjike their brothers the sea-kindj they are ngiy aiiinials, of 
a yellow ish-orange boncath, and of a brownish -red colour 
above, Fi^oiu their low facial angle they have a singularly 
stupid appearance. They are, perhaps, of a rather less size 
than the marine species j but several of them weighed l>e- 
tween ten and fifteen pounds. In their movoments they are 
lazy and halbtoT'pid* When not frightened, they slowdy 
crawl along with their tails and bellies dragging on the 
groimd. Tliey often stop and doze for a minute or two 
with closed eyes and hind logs spread out on the parched 
soil. 

They inliabit burrows, which they sometimes make be- 
tween fragments of lava, but more generally on level patches 
of the soft sandstone-like tuff The holes do not appear to 
be very deep, and they enter the gi^ound at a small angle: 
so that when walking over tlicsc lizard -warrens the soil is 
constantly giving w^^ay, mu<;h to the annoyance of the tired 
walker. This animal, wlicn making its burrow, Avorks 
alternately the opposite sides of its body. One front leg for 
a short time scratches up the soil and throwrs it tow'ards the 
hind foot, w^hicdi is well placed so as to lioa.vc it beyond the 
month of the hole* That side of the body being tired, the 
other takes up the task j and so on alternately. 1 watched 
one for a long time, till half its body was buried. I then 
walked op and pulled it by the tail. At this it was greatly 
astonished, and soon shuffled up to see what w^as the matter ■ 



© The Complete Work of Charles Darwin Online 



THE TERRESTUIA L LIZARD. 



467 



and then, jstared me in the fane, much afcs to aay^ “ WTiat 
made you pull my tail ^ ” 

They feed by day^ and do not y^aiider far from their 
burroy^B : if friglitenetl, they rnsli to them with a most awk- 
y ard gait. Except when running down hilly they cannot 
niovo very fast, apparently from the lateral position of theii' 
legs. They are not at all ti morons. Wheii attentively 

watching any one, they curl their tailSy and raising 
themselves on their front legs, nod their heads vertically, 
with a quick movenient, and try to look very fierce j 
but in reality they are not at all so. If one just stamps 
on the ground, down go their tails, and off they shiiffle 
as quickly as they can. I liave frequently observed small 
fly-cating lizards, when watching anything, nod their heads 
in precisely the same manner; hut 1 do not at all know 
for what puiq>ose. If this Amblyrhynclius is lield and 
plagued wdth a stick, it will bit^ it very severely ; but 1 
caught many by the tail, and they iievei^ tried to bite me. 
If two arc placed on the ground and liekl together, they 
wdll hght arid bite each other tOl Idood is drawn. 

The individuals, and they are the greater number, wliiclr 
inhabit the low-er country, can scai'cely taste a drop of water 
throughout the year; but they con sumo luucli of the succulent 
cactus, the branches of which arc occasionally broken off by 
the wdnd. I several times threw a piece to tw^o or three of 
them when together, and it was amusing enough to see them 
trying to seize and cai’ry it away in their mouths, like so 
many hungry dogs with a bone, Tliey eat very deliberately, 
but do not chew their food. Tlic little birds arc aware how 
harmless these creatures are. I liave seen one of the thick- 
billed finches picking at one end of a piece of cactus (which 
is much lelished by all the animals of the lower region), 
whilst a lizard was eating at the other end; and afterwards 
the little bird, with tlie utmost indifference liopped on the 
back of tlie I'eptile. 
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I opeued the sitomaclifzj of several, and found them full of 
vegetable lib res and leaves of dilTcrent trees, especially of an 
acacia. In tlie upper region they live cliielly on the acid 
and astringent berries of the guayavita, under ^vhicli trees I 
have seen those lizards and the huge tortoises feeding to- 
gether, To obtain the acacia-leaves they crawl up the low 
stunted trees ; and it is not uncommon to sco a pair quietly 
browsing whilst seated on a brancti several feet above the 
ground. These lizards, when cooked, yield a white meat, 
which is liked hy those whose stomachs soar above all 
prejudices. Humboldt has remarked, that in. intertropical 
South America all lizards which inhabit diy regions are 
esteemed delicacies for the taVde. Tiie inhabitants state 
that those which inhabit the upper damp parts drink water, 
but that the others do not, like the toitoiscs, travel up for it 
from the lower sterile country. At the time of our visit, 
the females had within their bodies numerous large, elon- 
gated eggs, wdiioh they lay in their burrows : the inhabitants 
seek them for food. 

These two species of Amblyrhyiichus agree, as I have 
already stated, in their general stmeture, and in many of 
their habits. ISTeither have that rapid movement so charac- 
teristio of the genera Lacorta and Iguana. They are both 
herbivorous, although the kind of vegetation on which thc;y 
feed is so very different. Mr. Bell has given the name to 
the genus from the shortness of the siunit ; indeed, the form 
of the mouth may almost be compared to tliat of the tortoise : 
one is led to suppose that this is an adaptation to their her- 
bivorous ap]3etites. Tt is very interesting thus to find a 
well-characterized genus, having its rnarino and terrestripd 
species, belonging to so conlincd a portion of the wmrhl 
The aquatic species is by far the most remarkable, because 
it is the only existing lizard wdiich lives on marine vegetable 
productions. As I at first observed, these islands are not so 
remarkablo for the number of the species of reptiles as for 
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that, of the iiid i \ idi] ala ; when we reniemlter the well-beM.tf'n 
paths made by tiiH thousands of iuigo tortoises, the many 
turtles, tlio gi'eat warrens of the terrestrial Amblyrhyiicluis, 
and the groups of the marine species basking on the coast-roeks 
of every island, we, must admit that there is no other quarter 
of the world wdiere this order replaces the herhivomus mam- 
maha lu so extraordinary a manner. The geologist on 
hearing this, will probably i-e£er back in his mind to the 
Secontlary epochs, when li^ai-ds, some herbivorous, some 
tarnivorous, and of dimensions comparable only with our 
existing wdiales, sw'armed on the land and in the sea. It 
is, therefore, worthy of his observation, that this ai-chi)ieIago, 
instead of possessing a liumid climate and rank vegetation' 
cannot be considered otherwise than extremely arid, and, for 
an equatorial region, remarkably tempierate. 

To linish with tlie zoology. The hl’tecn kinds of sea-fish 
which I procured licre are all new species : they belong to 
twelve genera, all widely distributed, with the exception of 
Priouotus, of which the four previously knowm species live 
on the eastern side of America, Of land-sliells I collected 
sixteen kinds (and two marked varieties), of which, with tlie 
exception of one Helix fouml at Tahiti, all are peculiar to 
this archipelago; a single fresh-wnitcr sliell (Paludina) is 
common to Tahiti and Van Diemen’s Land. Mr. Cuming, 
before our voyage, procured here ninety species of sca-shelLs,' 
and this does not include several species not yet specifically 
examined, of Tj'ochus, Turbo, Monodonta, and ISTassa, He 
has been kind enough to give me the following interesting 
results : Of the ninety sliclls, no less than fortv-seven are 

unknown elsewhere — a wonderful fact, considering how 
wndely distributed sea^sliells generally ara Of the forty- 
three shells found in other parts of the world, twenty- five 
inhabit the western coast of America, and of these eight are 
distinguishahlc as varieties j the remaining eighteen (iiiclnd' 
itig one variety) were found by Mr. Cuming in the Low 
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tiix4iipelago, and Bomo of them also at tlie PhilippiiioB. Thiii 
fact of shelis from islands in tlie central parts of tbe Pacific 
occurring hero deserves notice, for not one single sea-shell is 
known to he common to the islands of that ocean and to the 
Asrest coast of America. The space of open sea tunning 
north and south oil' the west coast separates two quite 
distinct conch ologi cal provinces; but at the Galapagos Archi- 
pelago w e have a halting-placcj where many ne^v forms have 
been created, and whither these two great conchological 
provinces have each sent several colonists. The American 
province has also sent hero representative species ; for there 
is a Galapageian species of MonoccroSj a genus only found 
on the Avest coast of America ; and there are G alapageian 
species of Fissurella and Cancel 1 aria, genera common on the 
west coast, but not found (as I am informed by Mr. Cuming) 
in the central islands of the Pacific. On the other hand, 
there are Galapageian species of Oniscia and bty lifer, genera 
common to the West Indies and to the Chinese and Indian 
seas, but not found either on the wmst coast of America or 
in the central Pacific* I may here add, that after the 
comparison by Messrs, Cumbig and Hinds of about tAvo 
thousand sliclls from the eastern and western coasts of 
America, only one single shell AA^as found uii common— 
namely, the Purpura patula, Avhich inhabits theMf'est Indies, 
the coast of Panama, and the Galapagos. We have, there- 
fore, in this quarter of the world, three great conchological 
sea-proviiices, quite distinct, though surprisingly near each 
other, hoing separated by long north and south spaces either 
of land or of open sea. 

I took great pains in collecting the insects, but, excepting 
Tierra del Fuego, I never saAV in this respect so poor a 
country. Ea^cii in the upper and damp region I procured 
A^ery few", excopting some minute Hiptera and Hymenoptera, 
mostly of common mundane fonns. As before remarked, 
the insects, for a tropical region, are of veiy small size and 
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<tull coioiiry. Of 1 collf?ct/Od twcfity-fivt^ sppoics 

(exclofliu^ a df^ririOE^tea and coryneto^s imporledj wliereve^’ 
a [ship lOLK^lies^j of these, two Lelonf;; to the .Harpalidse, two 
to the Hydropliilidie, nine to three families of the Heteio- 
mera, and the remaining twelve to as many different families. 
This eii'cimistanee of inserts (and 1 may add plants), where 
few in number, belonging to many different families, is, I 
believe, very general, Mr. Waterhouse, who has published^ 
an aecomit of the ioseets of this arclii]>elago, and to wd’toni 
I am indebted for the above details, informs me that there 
are several new genera; and that of the genera not new, 
one or two are Ainericaii, and tlie reKst of nmiidarie distribution. 
With the exception of a wood-feeding apate, and of one or 
probably tw^o watoi'-beetlcs from tlie American eontinent, all 
the species appear to ho new . 

The botany of this group is fully as interesting as the 
zooiogj^ l)n J. Hooker wdll soon publish in the Linnoan 
Transactions ’' a full account of the ilora, and I am much 
indebted to him for the following details. Of ffowerin^- 
plants thei-e are, as far as at i>resentOs knowm, one hundred 
and eiglity-ffve species, and forty cryptogamic species, making 
together two hundred and twenty-five j of this number T was 
fortunate enough to bring home one hundred and ninety* 
three. Of tlic llowering plants one Imiidrcd are new species, 
and are probably confined to this archipelago. Iff-. Hooker 
conceives that, of the plants not so confined, at least ten 
species found near the cultivated ground at (ffmrles Island 
have been imported. It is, I think, surprising that niore 
American species have iiot been introduced naturally, con- 
sidering that the distance is only between five hundred and 
six hundred miles from the continent ; and that (according 
to Coll nett, i>. 58) drift-wood, bamboos, canes, and the nuts 
of a palm, are often ■washed on the south-eastern shores. 
The proportion of one hundred flowering plants out of ono 

Aim. auii Mag. of Kat. Hist., vol. xvi., p, 19. 
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liuiidi'ed and eiglitydiA^o (or one lumdied and seveiitj^-fivD 
excluding tlie imported weeds) being new is sufficient, I 
conceive j to make tlie Galapagos Archipelago a distinct 
botanical provinco ; but this flora is not nearly so peculiar 
that of St. Helena, nor, as I am inf<)rnied by Dr, Hooker, 
of Juan Fcrnandci^. The peculiarity of the Galapagciaii 
flora is best shown in eertiiin families ; — thus there are 
twcnty-oiic species of Oompositic, of which twenty are p^ecul- 
UiT to this archipelago ; these belong to twelve genera, and 
of these genera no less than ten are confined to the arclii- 
pel ago I T)r. Hooker informs me that the flora has an 
lUidoubtcd western American character; nor can he detect 
in it any allinity with that of the Pacific, If, therefore, we 
except the eighteen marine, the one fresh water, and one 
land-shell, whidi have apparently come hero as colonists 
from the contra! islands of the Pacifle, and likewise the one 
distinct Pacific species of tlie Galapageian grou[> of finches, 
wc see that this archipelago, though standing in the Pacific 
Ocean, is zoologically part of Amcnca. 

If this character were owiiig merely to immigrants from 
America, there would be little remarkal>le in it ; hut wc see 
that a vast majority of all the land animals, and that more 
than half of the flowering plants, are aboriginal ]>roductions. 
Tt was most striking to be s unrounded by new birds, new 
reptiles, new shells, new insects, now plants, and yet by 
innumerable trifling details of structure, and even by the 
tones of voice and plumage of the birds, to have the temper- 
ate plains of Patagonia, or the hot dry deserts of iiorthein 
Chili, vividly brought before my eyes. Why, on these small 
points of land, which within a late geological period must 
have been covered by the ocean, which are formed of basaltic 
lava, and theiefore dili'er in geological character from the 
American continent, and which are placed under a peculiar 
climate, — -why were their aboidginal inhabitants, associated, 
I may add, in different proportions, both in kind and number, 
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from those oti tlic eoTUinent, aiif] therefore aeting on each 
other in a ilitferent manner — whv were they created on 
American types of organimtion? It is probable that the 
islands of the Cape de Verd ginup reseinhle, in all their 
physical conditions, far more closely the Galai>agos Islands 
than these latter physically resemble the coast of America ; 
yet the aboriginal inhabitants of the two groups are totally 
imlike those of tlie Cape de Ver(i Islands bearing tlie 
impress of Africa, as tho inhabitants of the Galapagos 
Archipelago are stamped with that of America. 

I liavc not as yet noticed by far the most remarkable 
feature ill the natural history of this archipelago ■ it is, that 
the different islands to a considerable extent are inhabited 
by a different set of beings. My attention was first caUed to 
this fact by the vice-go venior, Mr. Lawson, declaring that 
the tortoises differed from the different islands, and that 
he could with certainty tell from which island any one was 
hrouglit, I did not for some time pay sufficient attention to 
this statement, and 1 had already partially mingled together 
tlie collections from two of the islands. T never dreamed 
that islands, about fifty or sixty miles apart, and most of them 
in sight of each other, formed of precisely the same rocks, 
pl^ed under a quite similar climate, rising to a nearly equal 
height, ivould have been differently tenanted ■, but we shall 
soon see that thi.s is tlie case. It is the fate of most voyagers, 
no sooner to discover wliat is most interesting in any locality, 
than they are iiurried from it ; but I ought, perhaps, to be 
thankful that T obtained sufficient materials to establish this 
most remarkable fact in the distribution of organic beings. 

The inhabitants, as 1 have said, state that they can 
distinguish the tortoises from the different islands, and that 
they differ not only in sixe, but in other characters. Captain 
Porter has described* those from Charles and from the 

^ Voyage in the United States tship toL i,, p. £l,a. 
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nearest island to it — namely, Hood Island- as having thcdr 
shells in front thick and turned np like a Spanish saddle, 
whilst the tortoises from James Island are rounder, blacker, 
and have a better taste whim cooked. M. Bibron, moreover, 
informs me that lie has seen what ho considers two distinct 
species of tortoise from the Galapagos, hut he docs not know 
Irom which islaiids. The sx>ecimeiis that I br<>nght from 
tloee islands were young ones, and prohably, owing to this 
cause, neither Mr. Gray nor myself could find in them any 
spocific differences* I Imve remarked tliat the niraiine 
Amblyrdiynchus was larger at Albemarle Islaikd than else- 
where ; and M* Bibrtm informs me that he has seen two 
distinct aquatio species of this genus ; so that the different 
islands probably have their representative species or races 
of the Amblyrhyiichus, as well as of the tortoise* My 
attention w^as first thoroughly aroused by comparing together 
the numerous specimens, shot by myself and several other 
parties on board, of the mocking-thrushes, when, to my 
astonishment, I discovered that all those fT'om Charles Isl- 
and belonged to one species [Afmiits tri/aHciatu-s) all from 
Albemarle Island to Mimus p>ar villas ; and all from James 
and Chatham Islands (between w’hicli two other islands are 
situated, as connecting links) belonged to Mimus melauotis. 
These two latter species are closely allied, and would, by 
some ornithologists be considered as only w ell-marked races 
or varieties; but the Mimus trifasciatus is very distinct* 
TJnfortunately most of the specimens of the finch tribe were 
mingled together ; but I have strong reasons to suspect that 
some of the species of the sub-group Geospiza are confined to 
separate islands. If the different islands have their repre^ 
sentatives of Geospiza, it may help to explain the singularly 
large number of the species of this sub-group in this one 
small archipelago, and, as a probable consequence of their 
numbers, the perfectly graduated series in the size of their 
beaks. Two species of the sub-group Cactoniis, and tivo of 
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CaDiarhj^iioliuRj were pj'ocured in the archipelago ■ and of 
the nuTTierous Bpeeiinens of these two sub-groups shot by 
four collectors at tTamcs Isiandj all were found to belong to 
one S]>ecios of each ^ whereas the numerous s]jecimciis shot 
eitlicr on Chathtiin or Charles Island (^for the two sets 
were uiingled together) all belonged to the two otlier 
species; hence we may feel almost sure that these islands 
possess their representative species of these two sub-^groups. 
In land-shells this law^ of distribution does not appear to 
hold good In my very simdl collection of insects, Mn 
Waterhouse remarks, that of those winch were ticketed 
with their locality not one was common to aiiy two of iiie 
islands. 

If w-e now turn to the flora, we shall And the aboriginal 
plants of the dillereiit islands woiiderfully diflerent I give 
all the following results on the high authority of my friend 
Or. J. Hooker, 1 may premise, that I indiscriminately 
collected everything in flower on the different islands, and 
fortunately kept my collections separate. Too much con- 
fidence, however, must not be placed in the i>roportioual 
results, as the small collections brought home by some other 
naturalists, tliougli in some respects confirming the results, 
plainly sht^w that much remains to be done in the botany of 
this gi'oup ; the Leguminosapj moreover, Lave as yet been 
only approximately w orked out : — 
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Hence we have the truly wonrIeHul fact, tliat in Jaincri 
Tslaiid, of the tliirty -eight CralapagoiaTi plants^ or those foimcl 
in no other part of the world, thirty are exclusiyely confined 
to this one island j find in Albemarle Island, of the twenty- 
six aboriginal Galapageian plants, twenty-two are confined 
to this one island — that is, only four arc at present known 
to grow in the other islands of the archipelago; and so on, 
as shown in the above table, with the plants from Chathani 
and Charles Islands. This fact will, perhaps, be rendered 
even more striking by giving a few illust rations. TJius, 
Scalesia, a remarkable arborescent genus of the Composit^e, 
is conliiied to the arehipelago : it has six sjiecies, one from 
Chatham, one from Albemarle, one from Charles Island, two 
from James Island, and the sixth from one of the throe 
latter islands, but it is not known from wdiich : not one of 
tliose six species grows on any two islands. Again, Eu- 
phorbia, a mundatm or wndelj distributed genus, has liere 
eight species, of which seven are eoTilined to the archipelago, 
and not one found on any tw^o islands, Aealyplia and Boi'- 
reria, both mundane genera, have respectively six and seven 
species, none of which have the same species on two islaiids, 
with the exception of one Borreria, which does occur on tw o 
islands* The species of the Conqiosita^ are particularly local ; 
and Dr. Hooker has furnished me with several other most 
striking illustrations of the clifrerence of the species on the 
different islands. He remarks tliat this law of distribution 
liolds good both with those genera confined to the archipelago 
and those distributed in other quarters of the world. In like 
manner we have seen tlmt the different islands have their 
proper species of the mundane genus of tortoise, and of the 
widely distributed American genus of the inocking-thrusli, as 
well as of two of the Galapageian sub-groups of finches, and 
almost certainly of the Galapageian genus Amblyrhynchus, 
The distribution of the tenants of this arehipelago would 
not be nearly so w^onderful if, foi- instance, one island had a 
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mockiug-tlirusili and a second island sonic other quite distinct 
geniisj if one island Jiad it^^ gonns of lizard, and a second 
island aiiotlier distinct genus, or none iridiatever ; or if the 
didcrent islands were inliahited, not by representative species 
of the same genera of plants, but by totally different genera, 
as does tn a certain extent hold good ; foi‘, to give one in- 
stance, a large her ly -bearing tree m James Island lias no 
representative species in Chailes Island, ijiit it is the cir- 
cumstance, that several of the islanfls possess their own 
species of the tortoise, mocking-thrush, finches, and numer- 
ous ]>lants — these species having the same general habits, oc- 
cupying analogous sitnations, and obviously filling the same 
place in the natural economy of this aichipelago - -that strikes 
me witli wonder. It mu.y he suspected that some of these 
representative species, at least in the case of the tortnise ami 
of some of the birds, may hereafter prove to he- only well- 
marked races ; hut this w()uld be of equally great interest 
to the philosophical naturalist I have said that most of the 
islands are in sight of each other : I may specify that Charles 
Island is fifty miles from the nearest part of Chatham Isl- 
and, and thirty-three utiles from the nearest pai't of Albe^ 
niarle Island. Chatham Islattd is sixty miles from the near- 
est part of James Island, but there arc two intennediate 
islands between them whicli were not visited by me. Janies 
Island is only ten miles from the u (.rarest part of Albemarle 
Island, hut the two points where the collections were made 
are thirty- two miles apart* I must repeat, that neither the 
nature of tlie soil, nor height of the land, nor the climate, 
nor the general character of the associated beings, and there- 
fore their action one on another, cau differ much in the 
difTcreut islands. If there be any sensible diflcrcnce in their 
climateSj it must be between the windward group (namely, 
Charles and Chat. ham Islands) and that to leeward' but 
there seems to l>e no corresponding difference in tlie ]>roduc- 
tions of til esc two halves of the areliipelago. 



© The Complete Work of Charles Darwin Online 



478 



GALAl\^iGOS ARCHIPELAaO. 



The only light which I can throw on this romarhahle 
(Hiference in the inliabitants of the different islands is, that 
1 eiy strong cnri'onts of the sea running in a westeidy and 
west-north-westerly direction must separate^ a^i far as tmns- 
portal by the sea is concoTTiedj the southern islands from the 
northern ones ; and between these northern islands a strong 
noi'th-west current was observed, which inust effectually 
sc]>araie James and Albemarle Islands, As the archipelago 
is free to a most remarkable degree from gales of windj 
neither the birds, insects, nor lighter seeds would be blown 
from island to island. And lastly, the profound depth of 
the ocean between the islands, and their apparently recent 
(in a geological sense) volcanic origin, render it higlily un- 
likely that tliey were ever united ; and this, probably, is a 
far more important consideiation than any other witli 
respect to the geographical distribution of their inhabitants. 
Reviewing the facts hero given, one is astonislied at the 
amount of creative force, if such an expression may be used, 
displayed on these small, harden, and rocky islands ; ami 
still more so, at its diverse yet analogous action on points so 
near each other. 1 have said that the Galapagos Archipelago 
might be called a satellite attached to America, but it should 
rather bo called a group of satellites, physically similar, 
organically distinct, yet intimately related to each other, and 
all related in a marked, though much lesser degree, to the 
great .American continent, 

I will conclude my description of tlie natural history of 
these islands by giving an account of the extreme tameness 
of the birds. 

This disposition is common to all the terrestrial species — 
namely, to the mocking- thrushes, the finches, wrens, tyrant 
fly-catchei*s, the dove, and caiTion-buzzard. All of them 
often approached sufficiently near to be killed with a switch, 
and sometimes, as I myself tried, with a cap or hat. A gun 
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is here almost siipeillaoiiSj for witli the muzzle 1 puslmd a 
hawk off the brancli of a troc. One day, wlxilst lying down, 
a inoL*king- thrush aliglited on the edge of a pitcher made of 
the shell of a tortoise, which 1 held in my hand, and began 
very quietly to sip the water. It allowed mo to lift it from 
the groimd whilst seated on the Yesscl. I often tried, and 
very nearly succeeded, iu cateliing these biids by their legs. 
Formerly the birds apj>ear to have been even tamer than at 
present, (knvley (in the yeai^ 1684) says that the “ turtle- 
doves wore so tame that they would often alight upon our 
hats and arms, so as that we could take tlicm alive ; they 
not fearing man, until such time as some of eur company 
did lire at them, wdicrcby they w^ere rendered more shy.^^ 
Dampier also, in the same yeai', says that a man in a morn- 
ing's walk miglit kill six or seven dozen of these doves* At 
present, although certainly very tame, they do not aligVd; 
on peopIc7s arms, nor do they suffer themselves to be killed 
ill such la.rge numbers* It is surprising that they have not 
become wilder; for these islands dniing the last hundred and 
fifty years have been, frequently visited by bnccanecrs and 
whalers, and the sailors, wandering through the woods in 
search of tortoises, always take cruel delight in knocking 
down the little birds* 

These birds, altlmugli no^v still more persecuted, do not 
readily become wild. In Charles Island, which had then 
been colonized about six years, I saw a boy sitting by a well 
%vith a switch in his hand, wuth w^hich ho killed the doves 
and hiiehcs as thej^ came to drink* He had already procured 
a little heap of them, for his dinner ; and he sa,id tliat he had 
constantly been in the habit of waiting bj^ this well for the 
same purpose. It Tvould appear that the birds of this archi- 
pelago, not having as yet learned that man is a more danger- 
ous animal than i.he tortoise or the amblyrliynclius, disregard 
liim, in the same manner as in England shy birds, such as 
magpies, disregard tlie cows and horses grazing in our fields* 
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Tlio Falklaiid TKlands^ offer a second in stance of birds with 
a similar disposition. The exti^ax^rdinary tameness of tlie 
little opetiorliyiiclms has been remarked by Pernetyj Lesson, 
and other voyagers. It is riotj howe%^erj peculiar to that 
bird. The polyhoruSj snipej upland arid lowland goose, 
thrush, bunting, and even some true hawks, are all more or 
less lame. As the birds are so tamo there, where foxes, 
liawks, and owls occur, we may infer that the absence of all 
rapacious animals at the (ialapagos is not the cause of their 
tatnciicss here. The upland geese at the Falidaiids show, 
by the precaution they take in building on the islets, that 
they are aware of their danger from the foxes ; but they are 
not by this rendered wild towards man. This tameness of 
the birds, especially of the waterfowl, is strongly contrasted 
with the habits of the same species in Tierra del Fuego, 
where for ages past tlioy have been persecuted by the wild 
inhabita]its. In the Falk lands, the sportsman may sometimes 
kill more of the upland geese in one day than he can carry 
home ; Avhereas in Tierra del Fuego it is nearly as difficult 
to kill one as it is in Englainl to shoot the common wild 
goose. 

In the time of Pernety (17G3), all the birds there appear 
to have been mucli hamei^ than at present. He states that 
the opetiorhynchus would almost perch on his finger ; and 
that with a wand lie killed ten in half an hour. At that 
period tho birds must have been about as tame as they now 
are at the Galapagos. They appear to have learned caution 
more slowly at these latter islands than at the Falk lands, 
where they have had proportionate means of experience ; for 
besides frequent visits from vessels, those islands have been 
at intervals colonized during the entire period. Even for- 
merly, when all the, birds were so tame, it Avas impossible, by 
I^ernety’s account, to kill the black -necked swan — a bird of 
passage, w^hich probably bi’ought with it tlio ■wisdom learned 
in foreign countries. 
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I may add that, according to Du Boie^, ail tlie birds at 
Eaiirbon in 1571-72, with t he exception of the hamiiigoey 
and geese, wpro so extremely tame that they could be caught 
by the hand or killed in any number with a stick. Again, 
at Tristan dhicunha, in the Atlantic, Carmichael‘S states that 
the only two land-birdSj a thrush and a bunting, were “ so 
tame as to sufler themselves to be caught with a hand-net ” 
From these several facts we may, 1 think, conclude — first, 
that the wildness of birds, with regard to man, is a particular 
instinct directed against 47m, and not dependent on any 
general degree of caution arising from other sources of 
danger; secondly, tliat it is not acquired by individual blids 
in a short time, oven when much persecuted, but that in the 
course of successive generations it becomes hereditary- With 
domesticated animals w-e are accustomed to sco new mental 
habits or instmets acquired and rendered hereditary ; but 
with animals in a state of nature it must always be most 
difficult to discover instances of acquired hereditaiy knovr- 
ledgo. In regard to the wildness of birds towards man, there 
is no way of accounting for it, except as an inherited habit. 
Comparatively few young birds, in any one year, have been 
injured by man in England; yet almost iill, even nest] iT^gs, 
are afraid of him. Many individuals, on the other hand, 
botli at the Galapagos and at the Falklands, have been pun 
sued and injured by man, but yet have not learned a salutary 
dread of him- We inay^ inhyr frt>m these facts wlmt havoc 
the introduction of any now beast of prey must cause in a 
country, before the instincts of the indigenous inhabitiints 
have become adapted to the stranger’s craft or power. 

* Liun. Trans., vol. xii., p. 496. Tlie most anouialoug fact on this subject ^'Lich 
I have met with, is tlie wilcJnesa of the small birds in the Arctic parts of North 
America (is>s deacribed bv EitsTiEtrdacm, Fauna Bor., vol. ii., p. 1^32), where they are 
&iiid never to be persecuted. This case fa the more strange, because it is asserted 
that some O'f the same species in their winter quarters in the United States are tame. 
There is much, as i>r. Kichardson well remarks, utterly inesplicable copnected with 
the difl'erent degrees of shyness and care with which birds conceal their nests. How 
stiango it is that the English wood-pigeoTi, generally so wild a bird, should very fre- 
quently rear its yonng in shTubberios edose to houses 1 
(100) 31 
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Pafls through the Lmo Archipelago — Ta^dti— Aspect— ‘Vegetation on the 
mountidns — View of Bimeo — Excursion into the dUenor — Profound 
rurims — Suecesdon^ of vjaterfalts — Hmnber of icikl useful pl-anis — 
Temperance of the dikabikmts— 'Their wioi’al stater^-Parliament con- 
vened — New Zealand — Bag (f — Sippaks — Excursion to Wad 

mate — Missionary establishment — EngUsh weeils now run wiM — 
TVaiomio — Eanyeral of a Neie Zealand u)oma>n — Sail for AuMraJia, 

October 20th. — Tlie survey of the Galapagos Arcliipeiago 
being concluded, steered towards Tahiti, and commenced 
our long passage of three thousand two hundred miles. In 
the course of a few days we sailed out of the gloomy and 
clouded ocean-district vrhich extends during the winter far 
from the coast of South America. W e then enjoyed bright 
and clear weather, while running pleasantly along at the rate 
of a hundred a?rd fifty or a hundred and sixty miles a day 
before the steady trade- vrind. The temperature in this more 
central part of the Pacific is higher than near the American 
shore. The thermometer in the poop eabiig by night and 
day, ranged between 80'' and 85 \ wliich feels very pleasant; 
but witli one degree or two liiglier the heat becomes oppres- 
sive. We passed through the Low or T)aiigerous Archipel- 
ago, and saw several of those most curious rings of coral 
land, just rising above the water's edge, which liave been 
called Lagoon Islands. A long and brilliantly- white beach 
IS capped by a margin of green vegetation ; and the strip. 
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looking cither ivay, rapirllj narrows away in the distance, 
and sinks beneath the liorizon. From the mast-head a wide 
expanse of smooth water can be seen withhi the ring. Those 
low hollow coral islands bear no proportion to the vast ocean 
out of which they abruptly rise; and it seems wonderful 
that such weak invaders are not overwhelmed by the all- 
powerful and never-tiring weaves of that great sea, miscalled 
the Pacific. 

Bov<imher daylight, Tahiti, an island which 

must for ever remain classical to the voyagei* in the S^outh 
Sea, wa^! in view. At a distance the appearance was not 
attractive. The luxurhint vegetatitm of the lower part could 
not jet be seen; and as the clouds rolled past, the wildest 
and most precipitous peaks showed themselves tow aids the 
centre of the island. As soon as we anchored in Matavai 
Bay we were surround ed by canoes, fdiis was our Sunday, 
but the jMouday of Talriti. If tho case had been reversed, 
w e should not have received a single visit, for the injunction 
not to launch a canoe on the Sabbath is rigidly obeyed. 
After dinner we landed, to enjoy all the delights produced 
by the first impressions of a new country-, and that country- 
the charming TahitL A crow^^d of men, women, and cliildren 
w^as collected on the memorable Point Tenus, ready to receive 
ns wdth laughing, merry faces. They marshalled us tow^ards 
the house of Mr. Wilson, the missionary of tlie district, who 
mot us on the road, and gave us a very friendly I'eceptiou. 
After sitting a short time in his liouse, w^e separated to w’^alk 
about, but returned there in tho evening. 

The land capable of cultivation is scarcely in any part 
more than a fringe of low alluvial soil accumulated round the 
base of the mountains, and protected from the waves of the 
sea by a coral reef wliich encircles tlie entire line of coast. 
Within the reef there is an expanse of smooth water, like 
that of a lake, w-horo the canoes of tho natives can ply with 
safety and w^hero ships anchor. The low land which cornea 
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down to the beach of coral- sand h co veiled by the most. boa\i- 
tiful productions of the iiitertropical i^gioiis. in the midst 
of banana y orange j cocoa-nut, and bread-fruit trees, spots 
are cleared where yams, sweet potatoes, the sugar-cane, and 
pine apples, are cultivatecL Even the brushwood is an im- 
ported fruiihtrcc — namel}^ the guava, which, from its abun- 
dance, has become as noxious as a weed. In Tlrazil I have 
often admired the .varied beauty of the bananas, palms, and 
orange-trees contrasted together ; and Imre we also have the 
bread-fruit, conspicuous from its large, glossy, and 'deeply 
digitated leai It is admirable to behold groves of a tree 
sending forth its branches with the vigour of an English oak, 
loaded with large and most nutidtious fruit IIoTvcver sel- 
dom the usefulness of an o Inject can account for the pleasure 
of beholding it, in the case of these beautiful woods, the 
knowledge of their high ]>roductivcness no doubt enters 
largely into the fooling of admuation. Tlie little winding 
paths, cool from the surro unding shade, led to the scattered 
houses, the owners of which everywhere gave us a cheerful 
and most hospitable reception. 

T was pleased with nothing so much as wdth the inhabit- 
ants* There is a mildness in the expression of their counte- 
nances which at once banishes the idea of a savage, and an 
intelligence which shows that they are advancing in civiliza- 
tion. The common people, when working, keep the upper 
part of their bodies quite naked ; and it is then that the 
Tahitians are seen to advantage. They are very tall, broad- 
sliouldcrcd, athletic, and well-proportioned. It has been 
remarked that it requires little habit to make a dark skiiL 
more pleasing and natural to the cyo of an European than his 
own colour. A white man bathing by the aide of a Tahitian, 
was like a plant bleadicd hy the gardener's art compared 
with a line dark green one growing vigorously in the open 
fields. Most of the men arc tattooed, and the ornaments 
follow the curvature of the l>ody so gracefully tliat they 
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luive very elegant effoot One common pattern, varying 
in its details, is somewliat like tlio crown of a palm-tree. It 
springs from the ociitral line of the back, and gracefully 
curls round both sides. The simile may be a fanciful one, 
but I thouglit the body of a man thus ornamented was like 
the trunk of a noble tree embraced by a delicate creeper. 

Many of tho elder people had their feet covered with 
small figures, so placed as to resemble a sock. This fashion, 
however, is partly gone by, and has been succeeded by others. 
Here, althougli fashion is far from immutable, every one 
must abide by that pr evading in bis youth. An old nmn 
lias thus his age for ever stamped on his body, and he cannot 
assume the airs of a young dandy. The women arc tattooed 
in tho same manner as the men, and very commonly on their 
fingers. One niibecoming fasliion is now almost universal — 
namely, shaving the hair from the upper part of the head, in 
a circular form, so as to leave only an outer ring. The mis- 
sionaries have tried to persnadc the ]>eop1e to change this 
liabit ; but it is the fashion, and that is a sullieieiit answer 
at Tahiti as well as at Paris. I was much disappointed in 
the personal appearance of the women. They are far infenor 
in every respect to the men. The custom of wearing a 
white or scarlet flower in the back of tho liead, oi- through 
a small hole in each ear, is jiretty, A crow-n of w-oven cocoa^ 
nut leaves is also w^om as a shade for the eyes. The women 
appear to be in greater ^vant of some becoming costume even 
than the men. 

ISTearly all the natives uiiderstan.d a little English — thiat 
is, they know the names of common things ; and by the aid 
of this, together with sigirs, a lame sort of conversation could 
be eaiTied on. In returning in the evening to the boat, we 
stopped to wdtness a very pretty scene. ISTumbers of children 
were playing on the beaeli, and had lighted bonfires which 
illumined the placid sea and surT’oundiug trees ; others, in 
circles, were singing Tahitiait verses. We seated ourselves 
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Oil the sand and joined theLr party. The songs were iin- 
pi’OinptUj and I believe related to our arrival. One little 
girl sang a line, wluch tho rest took up in parts, forming a 
very pretty ehoi'us. The vrhole scene made ns nne equivocally 
aware that we were seated on the shore of an island in tho 
fai-famcd South Sea. 

J7th . — This day is reckoned in the log-book as Tuesday 
tho 17tlij instead of Monday the 16th, owing to our so far 
successful chase of the sun. Before breakfast the ship was 
hemmed in by a Ilotilla of canoes; and when the natives 
were allowed to come on board, I suppose there could not 
have been less than two hundred. It was the opinion of 
every one that it would have been difficult to have picked 
out an equal number from any other nation who would liave 
given so little trouble. Everybody brought something for 
sale : shells were the main article of trade. The Tahitians 
now fully understand tho value of money, and prefer it to 
old clothes or tdher articleti The various coins, however, 
of English and Spanish denomination, puzzle them, and they 
never seemed to think the small silver quite secure until 
changed into dollars. Some of tho chiefs have accumulated 
considerable sums of money. One chief, not long since, 
oflered eight hundred dollars (about i;160 sterling) for a 
small vessel ; and frequently they purchase whale-boats and 
horses at the rate of from fifty to one hundred dollars* 

After breakfast 1 went on shore, and ascended the nearest 
slope to a height of between two and three thousand feet. 
The outer mountains are smooth and conical, but steep ; and 
the old volcanic rocks, of which tliey are fonned, have been 
cut through by many profound ravines, diverging from the 
central broken parts of the island to the coast Having 
cros^icd the narrow low* girt of inhabited and fertile land, 
I followed a smooth steep ridge between two of the deep 
ravines. “ The vegetation was singular, consisting almost 
exclusively of small dwarf ferns, mingled higher up with 



© The Complete Work of Charles Darwin Online 



VJEW OF EIMEO. 



487 



coarse grass. It was not very dissimilar from tliat on some 
of fclie Welsli hillsj and this so close above the orcliaid of 
tropical plants on the coast was very surprising. At the 
highest point, which I reached, trees again appeared. Of 
the three zones of compaiative luxuiiancej the lower one 
owes its moistme, and therefore fertilityj to its flatness \ for, 
hoing scarcely raised above the level of the sea the water 
from the higher land drains away slowdy. The i n term edi ate 
zone does not, like the u]>per one, reach into a damp and 
cloudy atmosphere, and therefore remains sterile. The woods 
in the upper zone arc very pretty, tree-ferns replacing tho 
cocoa-nuts on the coast. It must not, however, be supposed 
that these woods at all equal in splendour the foiests of Brazil. 
The vast number of productions which characterize a conti- 
nent cannot be expected to occur in an island. 

From the highest point wliich I attained there was a good 
view of the distant island of Eimeo, dependent on the same 
sovereign with Tahiti. On the lofty and binken piimacles 
white massive clouds wxrc piled u[>, which formed an island 
in the blue sky, as Eimeo itself did in tlie blue ocean* The 
island, with the exception of one STuall gateway, is completely 
encircled by a reel At this distance a narrow hut well- 
defined brilliantly white line w^as alone visible, where the 
■waves lirst encountered the ■wall of coraL The mountaiiis 
rose abruptly out of tho glassy expanse of the lagoon in- 
cluded within tliis narrow white line, outside which tlm 
heaving ’waters of the ocean were dark- col on red. The view 
was striking : it may aptly be compared to a framed engrav- 
ing, ’where the frarao repi'esents the breakers, the marginal 
paper the smooth lagoon, and the drawing the island itself. 
When in the evening I descended from the mouiitaiii, a man, 
whom I had pleased with a trifling gift, met me, hiinging 
with him hot roasted bananas, a pirm-apple, and cocoa-nnts* 
After >valking under a burning sun, I do not know anytlnng 
more delicious than the milk of a young cocoa-nut. Pine- 
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apples are iiere so aLimdant tliat the people eat them in the 
xSame wasteful manner as we might turnips^ ‘^Viiey aie of an 
excellent -fiavour — jierliaps even bettor than those cultivated 
in England ; and thisj I lioliovCj is the highest compliment 
which can be piiid to any fruit. Before going on boaid^ Mr. 
Wilson interprete<l for me to the Tahitian who had paid me 
so adroit an attention, that 1 Avanted him and another man 
to accompany me on a short excursion into the mountains, 
ISth. -hi the morning I came on shore early j bringing 
Avith me some provisions in a bag, and tAvo blankets for 
myself and serAmnt. Tliesc were laslmd to each end of a 
long polo, Avhich Avas alternately carried by my Tahitian 
companions on their shoulders. These men are accustomed 
thus to cany f(ir a whole day as much as fifty pounds at 
each end of their poles. T told my guides to provide them 
selves Avith food and clotliing ; but they said that there was 
plenty of food in the mountains, and for clothing, that their 
skiT’is Avere sufficient. Our line of march was tho valley of 
Tia-auru, down Avhich a I'iver fioAvs into the sea by Point 
Yenns. Tl\is is one of the principal streams in the island, 
and its source lies at the base of the loftiest centi’al pinnacles, 
which rise to a height of about sewen thousand feet. The 
Av^hole island is so rnouiitainous that tlie only As-ay to pene- 
trate into the interior is to folloAA" up the A’aHeys. Our road 
at first lay through Avoods Avhich bordered each side of the 
river ; and the glimpses of the lofty central peaks, seen as 
through an avenue, Avith liere and there a AvaAung cocoa-uut 
tree on one side, Avere extremely pictuiesque. The valley 
soon began to narroAv, and the sides to grow lofty and more 
precipitous. After having Avalked betAveen three and four 
hours, Ave found the Avidth of tho ravine scarcely exceeded 
that of the bed of the stream. On each liand the Avails AA^crc 
nearly vertical ; yet, fi'Oin the soft nature of the Amleanie 
strata, trees and a rard; A^egetatitjn sprung from every pro- 
jecting ledge. These preci[>ices must liaA^e been some thousand 
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feet JiigH, and the whole foiined a inonntaiii gorge far more 
inagniticent than anything whioli I had ever before beheld. 
Until the mid-day euit stood vertieally over the lavine the 
air felt cool and damp, but now it became very sultry. 
Bhaded by a ledge of rock, beneath a facade of columnar 
lava, we ate onr dinner. My guides had already procured 
a disli of small lish and fresh -water prawns. They carried 
with them a small net stretclied on a hoop, and where the 
water was deep and in eddies they dived, and, like otters, 
with their eyes open followed the fish into holes and corners, 
and thus caught them. 

The Tahitians have the dexterity of amphibious animals 
in the water. An anecdote mentioned by Ellis shows how 
much they feel at homo in this element AVlien a horse was 
landing for Pornane in 1817, tlie slings broke and it fell 
into the water. Immediately the natives jumped overboard, 
and by their cries and vain efforts at assistance almost 
drowned it. As soon, however, as it reached the shore, the 
whole population took to flight, and tried to hide themselves 
from the man-earryiiig pig, as they christened the horse. 

A little higher up, the river divided itself into three little 
streams. The two northerii ones were impracticable, owing 
to a succession waterfalls which descended from the jagged 
summit of the highest mouiitain j the other to all appearance 
was equally inaccessible, but we nianagetl to ascend it by a 
most extraordinary road. The sides of the valley ’were here 
nearly precipitous ; but, as frequeiitly liappens with stratified 
rocks, small ledges projected, which were thickly covered by 
wild bananas, liliaceous plants, and other luxuriant produc- 
tions of the tropics. The Tahitians, by climbing amongst 
these ledges, searching for fruit, liad discovered a track by 
which the whole precipice could be sealed. Tbc first ascent 
from the valley was very dangerous ; foT' it was necessary to 
pass a steeply-inclined face of naked I'ock by the aid of ropes 
’which we bix)ught with us. Ho’w any person discovered that 
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this foro3idable spot was tlie only point where the side of 
the Tnonntain was practicable^ 1 caiiii6t imagine. We then 
cautiously walked along one of the ledges till we came to 
one of the three streams. This ledge formed a flat spot, 
above w^hich a beautiful cascade, some hundred feet in height, 
poured down its waters, and beneatli, another high cascade 
fell into the main stream in the valley below. From this 
cool and sliady recess we made a circuit to avoid the over- 
hanging waterfall. As before, wo fallowed little piojecting 
letlges, the danger being pai-tly concealed by the thickness of 
tho vegetation. In passing from one of the ledges to another 
there was a vertical wall of rock. One of the Tahitians, a 
fine active man, placed the trunk of a tree against this, 
climbed up it, and then by tho aid of crevices reached the 
summit. Ho fixed the ropes to a projecting pouit, and 
lowered them for our dog and luggage, and then we clam- 
bered up ourselves. Beneath the ledge on 'which the dead 
tree was placed the precipice must have been live or six 
hundred feet deep ; and if the abyss had not been partly 
concealed by the overhanging ferns and lilies my head would 
have turned giddy, and nothing should have induced me to 
l)avo attempted it. We continued to ascend, sometimes 
along ledges, and sometimes along knife-edged ridges, Jiaving 
on each hand profound ravines. In the Cordillera 1 have 
seen mountains on a far gmnder scale, but for abruptness, 
notliing at all comparable wdth this. In the evening we 
reached a flat little spot on the banks of the same stream, 
which we had continued to follow, and which descends in a 
chain of waterfalls. Here we bivouacked foi' the night. On 
each side of the ravine there were great beds of the mountain- 
banana, covered with lipe fruit. Many of these plants were 
from twenty to twenty-five feet high, and from three to four 
in circumference. By the aid of strips of bark for rope, the 
stems of bamboos for rafters, and the large loaf of the ba- 
nana for a thatch, the Tahitians in a few minutes built us 



© The Complete Work of Charles Darwin Online 



MODE OF PRODUCING FIRE. 



491 



aix excellent house, and with withered leaves made a soft 
bed. 

They then proceeded to make a fire and cook our evening 
meal. A light was procured by rubbing a biimt-pointed 
stick in a groove made in another, as if with intention of 
deepening it, until by the friction the dust became ignited. 
A peculiarly w^bite and very light wood (the Hlhisc^^ tUiaceu^) 
is alone nsed for this i>urpose. It is the same which serves 
for poles to cairy any burden, £iiid for the floating outriggers 
to their canoes. The lire was produced in. a few seconds ; 
but to a person wdio does not understand the art it requires, 
as I found, the greatest exertion* But at last, to my great 
pride, I succeeded in igniting the dust. The Gaucho in the 
pampas uses a different method : taking £in elastic stick 
about eighteen inches long, he presses one end on Ids breast 
and the other pointed end intq a hole in a piece of wood, 
and then rapidly turns tho curved paid, like a carpenter's 
centre-bit* The Tahitians, havbig made a small Are of sticks, 
placed a score of stones, of about the size of cricket-balls, on 
the burning wood. In about ten minutes the sticks were 
consumed and the stones hot. They had jjieviously folded 
up in small parcels of leaves pieces of beef, fisli, ripe and 
unripe bananas, and the tops of the wild arum. Tliese green 
parcels were laid in a layer between two layers of the hot 
stones, and tho whole then covered up w-ith eartli, so that 
no smoke or steam could escape* In about a quarter of an 
hour the whole was most deliciously cooked* The choice 
green parcels were new laid on a cloth of banana leaves, and 
wdth a cocoa-nut shell w^e drank the cool w-atcr of the run- 
ning stream ; and thus w^e enjoyed our rustic meal 

I could not look on the surrounding plants without ad- 
miration* On evxry side were forests of banana, the fruit 
of w?^hich, though serving for food in various ways, lay in 
heaps decaying on the ground* In front of ns tlicre was 
an extensive brake of wild sugar-cane j and tlie stream w as 
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sJiaded hj the dai'k green knotted stem of the ava — so famous 
ill former days for its powerful intoxicating effbets, T clieweti 
a piece, and found that it had an acrid and unpleasant taste^ 
which would have induced any one at once to have 
noiinced it poisonoiiKS. Thanks to the missionarieSj this plant 
now thrives only in these deep mvines, innocuous to every 
one. Close hy 1 saw the wild arum, the roots of which, 
when well baked, are good to eat, anxl the young leaves 
better than spinach. There was the wild yam, and a lili- 
aceous plaut called ti, which grows in abundance, and has 
a soft brown root, in shape and siiie like a huge log of wood. 
This served us for dessert, for it is as sweet as treacle, and 
with a pleasant taste. There were, moreover, several other 
wild fruits and usefui vegetables. The little stream, be- 
sides its cool water, produced cels and cray-hsh. T did 
indeed admire this scone, wlion I compared it with an un- 
cultivated one ill the temperate zones. I felt the force of 
the remark, that man, at least savage man, with his rea- 
soning powers only partly developed, is the child of the 
tropics. 

As the evening drew to a close I strolled beneath the 
gloomy shade of the bananas up the course of the stream. 
My walk was soon brought to a close hy coming to a water- 
fall between two and three hundred feet high ; and again 
above this there was another* I mention all these water- 
falls in this one brook to give a general idea of the inclina- 
tion of tlie land. In the little recess where the water fell 
it did not appear that a breath of wind had ever blowm. 
Tlie thin edges of the great leaves of the banana, damp with 
spray, were unbroken, instead of being, as is so generally the 
ease, split into a thousand shreds. From our position, almost 
suspended on the mountaiii-side, there were glimpses into the 
depths of the neighbouring valleys ; and the lofty points of 
tlie central mountains, tow^ering up within sixty degrees of 
the zenith, hid half the evening sky. Thus seated, it was a 
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jfmblmie a^iect^cle to watcli the siiiides of iii^lit gradually ob- 
scuring the lai^t aiKl liigliest ]>iniiaoles. 

Before we laid oiirsolves down to sleeps the cider Tahitian 
fdl on his knees and with closed eyes repeated a long prayer 
in his native tongue. He prayed, as a Christian should do, 
with fitting reverence, aTid without the fear of ri«.licu]o or 
any ostentation of piety. At our meals neither of the men 
\^oukl taste food without saying beforehand a short grace. 
Those travellei'S who think that a Tahitian prays only when 
tlie eyes of the missionary are fixed on him should have 
slept wdth us that night on the mountain- side. Before morn- 
ing it rained very heavily, hut the good thatch of ban an a^ 
leaves kept us dry. 

^o^^emher 19th , — At daylight my fiieiids, after their moni- 
ing prayer, prepared an excellent breakfast in the same nian^ 
ner as in the c veiling. They^ them selves certainly partook of 
it largely ] indeed, T never saw any men eat nearly so mu eh. 
I suppose such enormously capacious stomachs must be the 
effect of a. large pait of their diet consisting of fruit and 
vegetables, which contain, in a given bulk, a comparatively 
small portion of nutriment. Unwittingly, 1 was the means 
of my companions breaking, as I afterwards learned, one of 
their own laws and resolutions, I took wdth me a flask of 
spirits, whicli they could not refuse to partake of ; but as 
often as they drank a little, they put their fingers before 
their mouths and uttered the w^ord ^‘Missionary,” About 
two year’s ago, although tlie use of tlie ava was prevented, 
drunkenness fi’oin the introduction of spirits became very 
pro valent. The missionaries [>re vailed on a few good men, 
who sa%v that their country was rapidly going to ruin, to 
join with them in a temperance society. From good sense or 
shame, all the chiefs and the queen were at last persuaded to 
join. Immediately a law was passed tliat no spirits should 
be allowed to be introduced into the island, and that he who 
sold and he wdio bought the forbidden article should be pun- 
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ifthed by a Cue. With remarkable ju^5ticeJ a certain period 
^vas allowed for stock in hand to be sold before the law came 
into cilect. But when it did, a general search was made, in 
wliich e\"en the houses of the missionaries were not exempted, 
and all the ava (as the natives call ail ardent spiiits) was 
poured on the ground. When one reflects on the effect of 
intemperance on the aborigines of tlic two Americas, I think 
it will be acknowledged that every w ell- washer of Tahiti owes 
no common debt of gratitude to the missionaries* As long 
as the little island of St. Helena remained under the govern- 
ment of the East India CoinpanYj spirits, owning to the gi^eat 
injury they had produced, wmre not allowed to be imported ; 
but wine was supplied from the Cape of Good Hope* It 
is rather a striking, and not very gratifying fact, that in 
the same year that spirits were allowed to be sold in 
Helena, their use was banished from Tahiti by the free will 
of the people. 

After breakfast we proceeded on our journey. As my 
object was merely to see a little of the interior scenery, we 
returned by anothci' track, which descended into the inaiii 
valley lower dow'n. Eor some distance wo wound, bv a 
most intricate path, along the side of the mountain wdiich 
formed the valley. In the less precipitous parts Ave passed 
through extensive groves of the wnld banana* The Taliitians, 
with their naked, tattooed bodies, their heads omainentod 
Avith fioAvers, and seen in the dark shade of these groves, 
AA-ouid have formed a line picture of man inhabiting some 
primeval land. In our descent we folloAved the line of 
ridges. These AA-ere exceedingly narrow, and for consider- 
able lengths steep as a ladder, but all clotlied Avith vegeta- 
tion. The extreme care necessary in poising each step 
rendered the walk fatiguing. I did not cease to AA^oi^dor 
at these ravines and precipices. Wlien viewing the country 
from one of the knife-edged ridges, the point of support was 
so small that the effect was nearly the same as it must bo 
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from a balloon. Tii this descent we had occaskm to use the 
ropes only oiiee, at tho point where wo entered the main 
valley. We slept under the &ame lecl^o of rock where wo 
had dined the day before. The night was finCj but, from the 
depth and narrowness of the gorge, profoundly dark. 

J3eforc actually seeing this country I found it dlilioult to 
understand tw'o facts mentioned by Itllis, — namely, that after 
the murderous battles of former times, the survivors on the 
conquered side retired into tho mountains, where a handful 
of men could resist a multitude. Certainly half-a-dozen men 
at the sp>ot where the Tahitian reared the old tree could 
easily have repulsed thousands. Secondly, that after the in^ 
troduction of Chidstianity there were wild men who lived in 
the mountains, and wliose retreats w^'ere unknoAvn to the 
more eivilised inhabitants. 

A"ove-mber WtL — Tn the morning wc started early, and 
reached Matavai at noon. On the road we met a large paidy 
of noble, athletic men, going for udld bananas. I found that 
the ship, on account of the difficulty in watering, had moved 
to the harbour of Papawa, to which place 1 immediately 
w-alked. This is a very- pretty spot. The cove is surrounded 
by reefs, and the ‘water as smooth as in a lake. The culti- 
vated ground, with its beautiful productions, interspersed 
w ith cottages, comes close down to the water's edge. 

From the varying accounts wdiich I had read before reach- 
ing these islands, 1 was veiy anxious to form, from my own 
observation, a judgment of their moral state, — although such 
judgment w^ould necessarily be very imperfect. First im^ 
pressions at all times very much depend on one's previously- 
acquired ideas. My notions w ere drawui from Ellis's “ Poly- 
nesian Researches "— an admirable and most interesting 
work, but naturally looking at everything under a favour- 
able point of view - from Beech oy's Voyage;" and from 
that of Kotzebue, which is strongly adverse to the whole 
missionai-y system. He ■wlio compares these three accounts 
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will, 1 (Tuiik, form a tolenLbly accurate conception of the 
present slate of 'fahiti. One of my iiu press! oiiSj wliicli I 
took from tlie two last authorities^ was decidedly uicorrect, — 
namely, that the Tahitians had become a gloomy race, and 
lived ill fear of the inissionaries. Of the latter feeling I saw 
no trace, unless, indeed, fear and respect be confounded under 
one name. Instead of discontent being a com m on feeling, 
it would be difficult in Europe to pick out of a crowd lialf 
so nian}^ nieiTy and hap]!)Y faces. The prohibition of the 
flute and dancing is inveiglied against as wrong and foolish ; 
the more than Presbyterian maimer of keeping the Sabbath is 
looked at in a simliar light. On these points I will not pre- 
tend to olFer any opinion, in opposition to men who liave 
resided as many yeai’s as I was days on the island. 

On the whole, it appears to me that the morality and 
religion of the inhabitants are liighly creditable. There are 
many who attack, even more acrimoiiloiisly than Kotzebue, 
both the missionaries, their system, and the effects produced 
by it. Such reasoners never compare the present state with 
that of the island only twenty years ago, nor even with that 
of Europe at this day ; but they compare it with the high 
standard of gospel perfection. They expect the missionaries 
to ciVoct that whicli the apostles themselves failed to do. 
Inasmuch as the condition of the people falls short of this 
high stiiTidard, blame is attached to the missionary, instead 
of credit for that which he has effected^ They forget, or will 
not remember, that human sacrifices, and the power of an 
idolatrous priesthood - a system of prolligacy unparalleled in 
any other ]>art of the world — infanticide, a consequence of 
that system — bloody wars, where the conqucroi's spared 
neither women nor ehildren — that all these have been 
abolished, and that dishonesty, intempeiance, and licentious- 
ness liave been greatly letiuced, by the introduction of 
ChidstiaiJLity. In a voyager to forget these things is base 
ingratitude ; for should lie chance to l>e at the point of ship- 
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week on Kome unkiiOAvn h« will rnos^t devoutly pi^aj 

that the IcRSson of the missionary luay irave extended thus far. 

In point of morality, the virtue of the women, it has been 
often said, is most oj>eii to cxcei>tioii. But before they are 
blamed too severely, it will be well distinctly to call to mind 
the scenes dcscribetl by Captain Cook and Mr. Banks, in 
which the grandmothers and mothers of the present race 
played a part Those who are most severe should consider 
how- much of the morality of the wn>men in Europe is owing 
to the system early impressed by mothers on their daughters, 
and how much in each individual case to the precepts of 
religion. But it is useless to argue against such reasoners; — 
I believe that, disappointed in not finding the field of 
licentiousness quite so op<m as formerly, they will not give 
credit to a morality which they do not wisli to practise, or to 
a religion w-hich tlicy undervalue, if not despise. 

22nd . — The harbour of Bapicte, where the queen 
resides, may be con siller ed as the capital of the island , it is 
also the seat of governmeiit, and the chief resort of shipping. 
Captain Fitz Boy took a party there this day to hear divine 
service, fii^t in the Tahitian language, and afterwards our 
own. Mr, Pritchard, the leading missionary- in the island, 
performed the sendee. The chapel consisted of a large airy 
framework of "wood ] and it was iiLlcd to excess by tidy, clean 
people, of all ages and botli sexes, 1 was rather disappointed 
in the apjiarent degree of attention ] hut I believe my ex- 
pectations were raised too high. At all events the appear- 
ance was quite equal to that in a country church in England. 
The singing of the hymns was decidedly very ])leasing ; but 
the language from the pulpit, although fluently delivered, did 
not sound well : a constant repetition of words, like ta^ 

mala rendered it monotonous. After English service, 

a party returned oti foot to Mati^vai. It was a pleasant 
>valk, sometimes along the sea-beach and sometimes under 
the shade of the many beautiful trees* 

( 100 ) •y- 
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About two years ago a small vessel under EiigHsli colours 
vv^as plundered by some of the inhabitaiits of the Eow 
Islands, which were then under the dominion of the Queen 
of Tahiti It ivas believed that the perj>etrators were 
instigated to this act by some indiscreet laws issued by her 
majesty. The British government demanded compensation; 
which was acceded to, and a sum of nearly three thousand 
dollar s was agreed to he paid on the first of last Septeiuber, 
The commodore at Lima ordered Captain Fitz Boy to 
inquire concerning this debt, and to demand satisfaction if it 
wore not paid. Captain Fitz Boy accordingly requested an 
interview wdtli the Queen PomarrCj since famous from the 
ill treatment she has received from the French ; and a 
parliament was held to consider the question, at wdnoh all 
the principal chiefs of the island and the queen were 
assembled. I will not attempt to describe what took place, 
after the interesting account given by Captain Fitz Boy. 
The money, it appeared, had not been paid ; perhaps the 
alleged reasons w^ere rather equivocal ; but otherwuse 1 can- 
not sufficiently express our general surprise at the extreme 
good sen-se, the reasoning powers, moderation, candour, and 
prompt resolution which were displayed on all sides. 1 be- 
lieve we all loft the meeting' wuth a very dillcrcnt opiniem of 
the Tahitians from wd'iat we entertained when we entered. 
Tlie chiefs and people resolved to subscribe and complete the 
sum ’which was w'antiiig. Captain Fitz Boy urged that it wms 
hard that their privat^i property should be sacrificed for the 
crimes of distant islanders. They replied, that they were 
grateful for his consideration, but that Pomarre was their 
queen, and that they were determined to help her in this her 
difficulty. This resolution and its prompt execution, for a 
book was opened early the next morning, made a perfect 
conclusion to this very remarkable scene of loyalty and good 
feeling. 

After the main discussion was ended, several of the chiefs 
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took the 0|)]>ortunity of asking Captain Fitz Roy many 
intelligent questions on international customs and laws, 
relating to the treatment of ships and foreigners. On some 
points, as soon as the decision was made, the law was issueti 
verbally on the spot. This Taliitian parliament lasted for 
several hours ; and when it was over Captain Fitz Roy in^ 
vited Queen Pomarre to pay the Beagle a visit. 

I^ovemher 2^5 th — In the evening four boats were sent for 
lier majesty; the ship was dressed with flags, and the yards 
manned on Iicr oommg on t>oard. 8ho was accompanied by 
most of the chiefs. Tho behaviour of all w^as very proper : 
they begged for nothing, and seemed much pleased with 
Captain Fitz Roy's presents. Tlic queen is a large awkw^ard 
woman, without any beauty, grace, or dignity. 8he has only 
one royal attribute— a perfect immovability of expression 
under all circumstances, and that rather a sullen one. The 
rockets were most admired, and a deep “ Oh I ” could be 
heard from the shore, all round the dark hay, after each 
explosion. The sailors^ songs were also much admired; and 
the queen said she thought tbat one of the most boisterous 
ones certainly could not be a hymn ! The royal party did 
not return on shore till past midnight 

26th . — In the evening, with a gentle land-breeze, a course 
%vas steered for New ZmUnd ; and as the sun set, we had a 
farewell view of the mountains of Tahiti — the island to which 
every voyager has offered up his tribute of admiration* 

December 19ih. - In the evening w^e saw in the distance Hew 
Zealand. We may now consider that we have nearly crossed 
the Paeilie. It is necessary to sail over this gi'eat ocean to 
comprehend its immensity. Moving quickly onwmrds for 
weeks together, we meet with nothing but the same blue, 
profoundly deep ocean. Even within the archipelagoes the 
islands are mere specks, and far distant one from the other, 
i^.ccustomed to look at maps drawn on a small scale, w here 
dots, shading, and names are crowded together, w^e do not 
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riglitly judge kow infinitely small the proparfcion of land 
is to tlie water of tins vast expanse* Tiie meridian of the 
Antipodes has likewise been passed ; and now every league, 
it made us liapp}^ to thinks was one league nearer to England* 
These Aiiti]jodes call to one’s mind old re collections of childish 
doubt and wonder. Only the other day I looked forward to 
this airy barrier as a definite point in our voyage homewards; 
but now I find it, and all such resting-places for the im agina- 
tion, are like shadows, which a man moving onwards cannot 
catch. A gale of wind lasting for some days, has lately given 
us full leisure to measure the future stages in our long home- 
Tvard voyage, and to wdsh most earnestly for its termination, 

December Early in the morning we entered the Bay 

of Islands, and being becalmed for some hours near the 
mouth, w-o did not reach the anchorage till the middle of the 
day* The country is hilly, with a smooth outline, and is 
deeply intersected by jmmerous arms of the sea extending 
from the bay. The surface appears from a distance as if 
clothed with coarse pasture, but this in truth is notlmig but 
fern* On the more distant hills, as well as in parts of the 
valleys, there is a good deal of woodland. The general tint 
of the landscape is not a bright green ; and it resemldes the 
country a short distance to the south of Concepcion in Chili, 
In several parts of the bay, little villages of square, tidy- 
looking houses are scattered close down to the water ^s edge* 
Three whaling-ships wore lying at anchor, and a canoe every 
now and then crossed from shore to shore ; wdth those excep- 
tions, an air of extreme quietness reigned over the W'hole 
district. Only a single canoe came alongside. This, and the 
aspect of the whole scene, afforded a remarkable and not 
very pleasing contrast wdth our joyful and boisterous wel- 
come at Tahiti. 

In the afternoon we went on shore to one of the larger 
groups of houses, which yet hardly deserves the title of a 
village. Its name is Pallia ; it is the residence of the mi&’ 
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sioiiaries ; and tliero are no native residents except servants 
and labonrers. In the vicinity of the Hay of Island the 
number of Englishmen, including their families, aniouiUs to 
between two and tliree hundred. All the cottages, many of 
wliich are white-washed and look very neat, are the property 
of the English. The hovels of the natives are so diminutive 
and paltry that they can scarcely ho perceived from a 
distance. At Pallia it was quite pleasing to behold the 
English flowei*s in tlie gardens before the houses j there were 
roses of several kinds, honeysuckle, jasmine, stocks, and 
whole hedges of sweetbrieiv 

Becfimher ^2nd . — In the morning I went out walking ; but 
I soon found that the countiy was very impracticable. All 
the hills are thickly covered with tall fern, together with a 
low busli which grtnvs like a cypress j and very little ground 
has been cleared or cultivated. I then tried the sea-beach ; 
but proceeding towards citlier hand, my walk was soon 
stopped by salt-water cieeks and deep brooks. The com- 
munication betw^een the inhabitants of the dilleient parts of 
the bay, is (as in Chiloe) almost entirely kept up by boats, 
I was surprised to find that almost every hill which I 
ascended had been at some former time more or less fortified. 
The summits vrere cut into steps or successive terraces, and 
frequently they had been protected by deep trenches. I 
afterwards observed that the principal hills inland in like 
manner showed an artificial outline. These are the pas, so 
frequently mentioned by Captain Cook under the name of 
“ liippali ; the tliifercnce of sound being owing to the pre- 
fixed article. 

That the pas had formerly been much used, was evident 
from the piles of shells, and the pits in which, as I was in- 
formed, sweet potatoes used to be kept as a reserve. As 
there was no w'ater on those hills, the defender's could never 
have anticipated a long siege, but only a hunied attack for 
plunder, against which the successive terraces ’would have 
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afforded good protection. The general introduction of fire- 
arms has changed the whole system of warfare ; and an 
ex2)osed situation on the top of a liiU is* now worse than 
useless. The pas in consequence are, at tlio present day, 
always built on a level piece of ground. They consist of a 
double stockade of tliiek and tall posts, placed in a zigzag 
line, so that every part can be Hanked, Within the stockade 
a moumi of earth is thrown n]>, behind whicli the defenders 
can rest in safety, or use their fire-arms over it. On the 
level of the ground little archways sometimes pass through 
this breastwork, by which moans the defenders can crawl out 
to tlic stockade to l econnoitrc their enemies. The Ilev. W. 
Williams, who gave me this account, added that in one ])as 
he had noticed spurs or buttresses projecting on the inner 
and protected side of the mound of earth. On asking the 
chief the use of thenij he replied, that if two or three of his 
men were shot, their neighbours would not see the bodies, 
and so be discouraged. 

These pas are considered by the l^cw Zealanders as very 
perfect means of defence ; for the attacking force is never so 
well disciplined as to rush in a body to the stockade, cut it 
down, and effect their entry. When a tribe goes te> war, the 
chief c^innot order one party to go here and another there, 
but every man fights in the manner which best pleases 
himself; and for each separate individual to approach a 
stockade . defended by fire-arms must appear certain death. 
I should think a more w^arlike I'ace of inliabitants could not 
be found in any part of the world than the Kew" Zealanders, 
Their conduct on first seeing a ship, as described by Captain 
Cook, strongly illustrates this : the act of tlirowing volleys of 
stones at so great and novel an object, and their defiance of 

Come on shore, and we will kill and eat you all,” show^s un- 
common boldness. This w’arlike spirit is evident in many of 
tlieir customs, and even in tlicir smallest actions. If a Ivew' 
Zealander is struck, although hut in joke, the blow" must be 
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returned ; and of tliis I saw an instanee with one of our 
officers. 

At the present day^ froni the progress of civil imtion, there 
is much less warfare^ except among some of tlie southern 
tribes, 1 heard a characteristic anecdote of what took place 
some tirue ago in the south, A missionary found a chief and 
his tribe in preparation for war— their muskets clean and 
brightj and their ammunition ready. He reasoned long on 
the inutility of the war, and the little provocation which liad 
been given for it. The chief was much shaken in his 
resolution, and seemed in doubt ^ but at length it occurred to 
him that a barrel of his gunpowder ^vas in a bad statCj and 
that it would not keep much longer. This was brought 
forward as an unanswerable argument for the necessity of 
immediately declaring war : the idea of allowing so much 
good gunpowder to spoil w-as not to be thought of ■ and this 
settled the point. I was told by the missitmaries that in the 
life of Shongi, the chief who visited England, the love of war 
was the one and lasting spring of every action. The tribe in 
which he was a principal chief had at one time been much 
oppressed by another tribe, from the Thames Hiver. A 
solemn oath was taken by the men, that when their boys 
should grow up, and they should be powerful enough, they 
would never forget or forgive these injuries. To fulfil this 
oath appears to have been Sliongi’s chief motive for going to 
England ; and wffien there it ^vas his sole object. Presents 
w^erc valued only as they could be converted into arms ; of 
the arts, those alone interested him which w^ere connected 
with the manufacture of arms. When at Sydney, Shongi, 
by a strange coineideiice, met the liostile chief of the Thames 
Itiver at the house of Mr. Marsden. Tlieir conduct was 
civil to each other ■ but Shongi told him that when again in 
is ew Zealand he would never cease to carry wai^ into his 
country. The challenge was accepted ■ and Shongi on his 
return fulfilled the threat to the utmost letter. The tribe on 
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tiie TLames River was utterly overthrown, and the chief to 
whom the challenge had been given was himself killed. 
Sliongi, although harbouring such deep feelings of hatred and 
revenge, is described as having been a good-natured person. 

In the evening I went with Captain Eita lioy and Mr, 
Baker, one of the missionaries, to pay a visit to Kororadika. 
We w^andered about tho village, and saw and conversed with 
many of the people, both men, women, and children. 
Looking at the New Zealander, one naturally compaies him 
with the Tahitian, both belongnig to the same family of 
mankind. The comparison, however, tells heavily against 
the New Zealander, He may, perimps, he superior in 
energy, but in every otlier respect his character is of a much 
lower order. Ono glance at their respective expressions 
brings conviction to the mind that one is a savage, the other 
a civilized man. It vrould be vain to seek, in the whole of 
New Zealand, a pei^oii wuth the face and mien of the old 
Tahitian chief IJtamme. No doubt the extraordinary 
manner in which tattooing is here practised gives a dis- 
agreeable expression to their countenances. The complicated 
but symmetrical figures covering the whole face puzzle and 
mislead the unaccustomed eye : it is, moieover, probable that 
the deep incisions, by destroying the play of tho superficial 
muscles, give an air of rigid inflexibility. But, besides this, 
there is a twinkling in the eye which cannot indicate any- 
thing but cunning and ferocity. Their figures arc tall and 
bulky, but not comparable in elegance with tlioso of the 
working classes in Tahiti. 

Both their persons and houses are filthily dirty and 
offenHive : the idea of washing either their bodies or their 
clothes never seems to enter their heads. I sa%v a chief wdio 
was w^earing a shirt black and matted with filth ; and wdien 
asked how- it came to be so dirty, he replied, with surprise, 

Do not you see it is an old one ? '' Some of tho men have 
shirts, but the common dress is ono or two large blankets. 
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generally black dirtj iv^liich arc tliiowii over their 

shoulders in a very inconvenient and awkward fashion. A 
few of the principal chiefs have decent suits of English 
clothes ; but these are only worn on great occasions* 

.Decembe?' ^Srd. — At a place called Waimate, about fifteen 
miles from the Bay of Islands, and midway between the 
eastern and w estern coasts, the missionaries have purchased 
some land for agricultural purposes. T had been introduced 
to the Ilev* W. Williams, who, upon my expressing a wish, 
invited me to pay him a visit there* Mr, Bush by, the 
British resident, offered to take me in his boat by a creek, 
where I should see a pretty waterfall, and by wliich means 
my walk would be sliortcncd* lie likewise procured for me 
a guide. Upon asking a neighbouring chief to recommend a 
man, the chief himself ohered to go; but his ignorance of 
the value of money was so complete, that at first he asked 
how many pounds I would give him, but afterwards was 
well contented with two dollars* When I showed the chief 
a very small bundle, winch I w^aiLted carried, it became 
absolutely necessary for him to take a slave. These feelings 
of pride are beginning to ’wear aw- ay ; but fornicrly a leading 
man wumid sooner have tiled than undergone the indignity 
of carrying the smallest burden. My companion was a light 
active man, dressed in a dirty blanket, and with his face 
completely tattooed. He had formerly been a great warrior* 
He appeared to be on very coidial terms with Mr* Bushby ; 
but at various times they had quarrelled violently. Mr, 
Bushby remarked that a little quiet irony would frequently 
silence any one of these natives in their most blustering 
moments. This chief lias come and harangued Mr. Bushby 
ill a hectoring manner, saying, “ A great chief, a great man, 
a friend of mine, has come to pay nre a visit ; you must give 
him something good to eat, some fine presents,” etc, Mr. 
Bushby has allowed him to finish his discourse, and then has 
quietly replied by some such answer as, “ What else shall 
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your sla¥e do for you?'' The iDaii would tfien iustaiitly, 
with a very eomieal expression^ eniise his braggadocio. 

Some time ago^ Mu Bushby suffered a far more serious 
attach* A chief and a i:]arty of men tried to break into his 
house in the middle of the night, and not tin ding this so 
easy, commenced a brisk firing with their muskets* Mr* 
Bushby was slightly wounded ^ but the party was at length 
flriycii away. Shortly afterwaids it w^as discovered who w as 
the aggressor ; and a general meeting of the chiefs irvas 
convened to consider the case. It was considered hy the 
'New Zealanders as very atrocious, inasmuch as it w as a night 
attack, and that Mrs, Bushby was lying ill in the house — this 
latter circumstancOj much to tlieii' honour, being considered 
in all cases as a protection. The chiefs agreed to confiscate 
the land of the aggressor to the King of England* The 
whole proceeding, however, in thus trying and punishing a 
chief was entirely without precedent. The aggressor, more- 
over, lost caste in the estimation of his equals ; and this was 
considered by the British as of more consequence than the 
confiscation of his land. 

As the boat was shoving off, a second chief stepped into 
her, who only wanted the amusement of tlie passage up and 
dow-n the creek* I never saw' a more horrid and ferocious 
expression than this man had. It immediately struck me 
I had somewhere seen his likeness : it wdll be found in 
Ketzch’s outlines to Schiller's ballad of Fridolin, where two 
men are pushing Bober t into the burning iron furnace. It 
is the man wdio has his arm on Bobert's breast. Physiognomy 
here spoke the truth : this chief had been a notorious 
murderer, and was an arrant coward to boot. At the point 
where the boat landed, Mr, Bushby accompanied me a few 
hundred yards on the road, I could not help admiring the 
cool impudence of tlm hoary old villain, whom we left lying 
in the boat, when he shouted to Mr. Bushby, “Do not you 
stay long ; I shall be tired of w'aiting here." 
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We now commenced our wLilk. The road lay along a well- 
beaUiii path, bordered on each side by the tall fern, which 
covers the whole country. After travelling some miieSj w^e 
came to a little country villagCj where a few hovels were 
collected togetherj and some patches of ground cultivated 
wdtli ]>otatoes. The introduction of the potato has been the 
most essential benefit to the island; it is now much more 
used than any native vegetable. I7ew Zealand is favoured 
by one gi^eat natural advantage — -namely , that the inhabitants 
can never perisli from famine. The whole country abounds 
with fern ; and the roots of this phiiit, if not very palatable, 
yet contain much nutriment. A native can always subsist 
on these, and on the shell-fish, which are abundant on all 
parts of the sea coast. The villages are chieily conspicuous 
by the platforms which are raised on four posts ten or twelve 
feet abov e the ground, and on wdiich the produce of the fields 
is kept secure from all accidents. 

On coming near one of the huts I >vas much amused by 
seeing in due form the ceremony of rubbings or, as it ought 
to be called, pressing noses. The women, on our first 
approach, began uttering something in a most dolorous 
voice ; they then squatted themselves down and held up their 
faces ; my companion standmg over them, one after another, 
placed the bridge of his nose at right angles to theirs, and 
commenced pressing. This lasted rather longer than a 
cordial shake of the hand with us ; and as we vary the force 
of the grasp of the hand in shaking, so do they in pressing. 
During the process they uttered comfortable little grunts, 
very much in the same maimer as two pigs do, when rubbing 
against each other. I noticed that the slave would press 
noses with any one he met, indifferently cither before or 
after his master the chief. Although among these savages 
the chief has absolute power of life and death over his slave, 
yet there is an entire absence of ceremony between them. 
Mr, Burchell has remarked the same tiling in southern 
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Africa, with the rude Bachapins. Where civilization has 
arrived at a oertaii^ point, complex formalities soon arise 
between the diiforent grades of society : thus at Tahiti all 
were formerly obliged to uncover themselves as low as the 
waist in presence of the king. 

The ceremony of pressing noses having been duly completed 
with all present, we seated ourselves in a circle in the front 
of one of the hovels, and rested there half an hour. All the 
hovels have neaidy the same form and dimensions, and all 
agree in being filthily dirty. They rescnilde a cow-slied with 
one end open, hut having a partition a little way wdthin, with 
a square hole in it, making a small gloomy chamber. In 
this the inhabitants keep all their property, and when the 
weather is cold they sleep there. They eat, however, and 
pass their time in the open part in front. My guides ha ving 
finished their pipes, we continued our walk. The path led 
through the same undulating country, the whole uniformly 
clo tiled as before with fern. On our right hand we had a 
serpentine river, the banks of w-hich were fringed with trees ; 
and here and there on the Jiilhsides there was a clump of 
Tvood. The whole scene, in spite of its green colour, had 
rather a desolate aspect The sight of so much fern 

impresses the mind with an idea of sterility : this, however, 
is not correct; for wherever the fern grows thick and breast 
high, the land hy tillage becomes producth^e. Some of the 
residents think that all this extensive open country originally 
was covered with forests, and that it has been cleared by fire. 
It is said, that by digging in tlie barest spots, lumps of the 
kind of resin which fiovrs from the kauri pine are frequently 
found. The natives had an evident motive in eleariiig the 
country; for tho fern, formerly a staple article of food,fiourislies 
only in the open cleared tracts. The almost entire absence of 
associated grasses, which forms so remarkable a feature in 
the vegetation of this island, may perhaps be accounted for 
by tVie land having been aboriginally covered vdth forest-trees. 
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Tlie soil in volcanic ; in several parts we passed ovx^r slaggy 
lavaSj and craters could clearly be (listing uielied on several 
of the neiglibouring bills* Although the scenery is nowliere 
beautifulj and only occasionally pretty, I enjoyed niy walk* 
T should have enjoyed it more if iny conipanioii^ the chief, 
bad not possessed extraordinary conversational powers* T. 
knew only three words^ *^good,” and “yes;” and 

with these I answered all his reraarksj without of counse 
having understood one word he said I Tins, however, was 
quite sutheient ; I was a good listener, an agreeable person, 
and he never ceased ta,lki]ig to me* 

At length ^vo reached Waimate* After having passed 
over so many miles of an uninhabited useless country, the 
sudden appearance of an English farm-house and its welh 
dressed fields, placed there as if by an enchanter’s wand, was 
exceedingly pleasant* Mr, Williams not being at home, 1 
received in Mr. Davies's house a cordial welcome. After 
drinking tea witli his family party, wo took a stroll about 
the farm. At Waimate there aie tbiee large houses, where 
tho missionary gentlemen, Messrs* Williams, Davies, and 
Clarke, r(?side ; and near them arc the huts of the native 
labourers* On an adjoining slope, line crops of barley and 
wheat were standing in full ear; and in another part, ilelds 
of potatoes and clover. But I cannot attempt to describe 
all I saw* There ivore large gardens, with ever^^ fruit and 
vegetable which England produces, and many belonging to 
a warmer cdinie. I may instance asparagus, kidney beans, 
cucumbers, rhubarb, apj>les, pears, figs, peaches, api’icots, 
grapes, olives, gooseberries, ciuu'aiits, hops, gorse for fences, 
and English oaks ; also n^any kinds of flowers. Around the 
farm-yard there were stables, a thrashing-barn with its 
winnowing machine, a blacksmith’s forge, and on the ground 
ploughshares and other tools : in the middle was that hapj>y 
mixture of pigs and poultry, lying comfortably together, as 
ill every English farm-yard. At the distance of a few huU' 
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tired yards, wliere the water of a little rill had been clairnuetl 
up into a pool, there was a large and substantial water-niill. 

All this is very surprising, wlien it is considered that five 
years ago nothing hut tlie fern fiouibshed here. Moreover, 
native workinanship, taught hy the missionaries, has ciFected 
this change — the lesson of the missionary is the cnchanter^s 
wand. The house hacl been built, the windows framed, the 
fields ploughed, and even the trees grafted, by the ]New 
Zealander. At the mill, a New Zealander was seen powdered 
white with flour, like ins brother miller in England. When 
T looked at this whole scene, 1 thought it admirable. It was 
not merely that England was brought vividly before my 
mind ; yet, as the e veiling drew to a close, the domestic 
sounds, the fields of corn, the distant undulating country 
with its trees, might well have been mistaken for our father- 
land : nor was it the triumphant feeling at seeing wJiat 
Englishmen could effect ^ but ratber the high hopes thus 
inspired for tine future j>rogress of this fine islaiitl. 

Several young men, redeemed by the missionaries from 
slavery, were employed on the faiTn. They weie dresse^:i in 
a shirt, jacket, and trousers, and had a respectable appear- 
ance. Judging from one trifling anecdote, I should think 
they must be honest. When walking in the fields, a young 
labourer came up to Mr. Davies and gave him a knife and 
gimlet, saying that he had fon nd them on the road, and did 
not know to whom they belonged ! These young men and 
boys appeared very merry and good-humoured. In the 
evening I saw a paity of them at cricket : wlien 1 thought of 
tlie austerity of which the missionaries have been accused, J 
was amused by observing one of their own sons taking an 
active part in the game. A more decided and pleasing 
change was manifested in the young women, who acted as 
servants within the houses. Their clean, tidy, and healthy 
appearance, like that of dairy-maids in England, formed a 
wonderful contrast with the women of the filthy hovels in 
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Kororadifca^ Tlie wives of tlie njissionaries tried to persuade 
tfiern not to Ibe tattooed ; but a famous operator liaving 
arrived from the south , they said, “We really must just 
liave a few lines oti our li]>s ; else when ^vo grow old our lips 
will shrivel, and we shall be so very ugly/^ There is not 
nearly so much tattooiiig as formerly ; but as it is a badge of 
distinction between tlie chief and the slave, it will probably 
long be practised. So soon does any train of ideas become 
habitual, that the missionaries tohi mo that even in their 
eyes a plain faco looked mean, and not like that of a hlew 
Zealand gentleman. 

Late in tlie evening I went to Mr* Williams's house, where 
I passed the night. T found there a large party of children 
collected together for Christmas-day, and all sitting round a 
table at tea. I never saw a nicer or more merry group ; and 
to think that tins was in the centre of the land of cannibalism, 
murder, and all atrocious crimes ! The cordiality and happi- 
ness so plainly pictured in the faces of the little circle 
appeared equally felt by the older persons of the mission* 

Bevember 24th .- — In tlie morning, prayers were read in the 
native tongue to tho whole family* After breakfast I 
rambled about the gardens and farm. Tliis was a market- 
day, wdien the natives of the surrounding hamlets bring their 
potatoes, Indian com, or pigs, to exchange for blankets, 
tobacco, and sometimes, t lire ugh the persuasions of the mis- 
sionaries, for soap. Mr. Davies’s eldest son, who manages a 
farm of his own, is the man of business in the market. The 
children of the missionaries, who came while young to the 
island, understand the language better than their parents, 
and can get anything more readily done by the natives. 

A little before noon Messrs* Williams and Davies walked 
Avitli mo to part of a neighbouring forest, to sho’w me the 
famous kauri pine. I measured one of these noble trees, and 
found it thirty-one feet in circumference above the roots. 
There w-as another close by, which I did not see, thirty-three 
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feet ] and T heard of one no less than forty feet. 'I'hcse trees 
are remark able for their smooth cylindrical boles, which, run 
np to a height of sixty and even nhiety feetj with a nearly 
c(iual diameter, and with on t a single l>ranch. The crown of 
branch at the summit is out of all proportion small to the 
trunk ; and the leaves are likewise small compai ed wdth the 
branches. The forest was here almost composed of the 
kauri; and the largest trees, from the parallelism of their 
sides, stood np like gigantic columns of wood. The timber 
of the kauri is the most valuable production of the island; 
moreover, a quantity of resin oozes from the l»ark, which is 
sold at a penny a pound to the Americans, but its use w^as 
then unknown. Some of the ISTew Zealand forests must be 
impenetrable to an extraordinary degree, Mi\ Matthews 
informed me that one forest, only thirty-four miles in width, 
and separating two inhabited districts, had only lately, for 
the first time, been crossed, lie and another missionary, 
each with a party of about fifty men, undertook to open a 
road ; but it cost them more than a fortnight’s labour ! In 
the woods I saAv very few birds. With regard to animals, it 
is a most remarkable fact, that so large an island, extending 
over more bhart seven hundred miles in latitude, and in many 
parts ninety broad, with varied stations, a fine climate, and 
land of all heights, from fourteen thousand feet downwards, 
with the exception of a small rat, did not possess one indig- 
enous aniinaL The several species of that gigantic genus of 
birds, the Deinoriiis, seem bore to have replaced mamm if erous 
quadrupeds, in the same manner as the reptiles still do at the 
Galapagos Archipelago. It is said that the common Norway 
rat, in the short space of two years, annilnlated in this 
northern end of the island the New Zealand species. In 
many places I noticed several sorts of w eeds, whicli, like the 
rats, I was forced to own a*s countrymen. A leek has over- 
run whole districts, and wdll prove very troublesome, but it 
was imported as a favour by a l^’rench vessel. Tlie common 
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dock is also widely dissem mated , arid will^ I fearj for ever 
remain a proof of tho rascality of an Eiiglisliinanj who sold 
the seeds for those of tiie tobacco plant* 

On ro turning from our pleasant walk to tho house^ I dined 
with Mr, Williams \ and. tlieiij a horse being lent mo, I re- 
turned to the Bay of Islands. I took leave of the mission^ 
aries wdth thankfulness for their kind w^olconie, and with 
feelings of high respect for their gentlemanlike, useful, and 
upright characters, I think it would he difficult to find a body 
of men better adapted for the high office wdiLoh they fulfil. 

VhrUtiiias Day. --An a few^ more days tlie fourth year of 
our absence from England will be completed. Our first 
Christmas day w-as sj>ent at Plymouth ; the second at St. 
Martin's Cove, near Cape Horn j the third at Port Desire, in 
Patagonia ; the fourth at anchor in a wdld harbour in the 
peninsula of Tres Montes; this fifth here; and the next, I 
trust in Providence, will be in England. We attended 
divine service in the chapel of Pahia ; part of the service 
being read in English, and part in the native language* 
Whilst at New' Zealand we did not hear of any recent acts 
of cannibalism : but Mi\ Stokes fou7id burned human bones 
streived round a hrc-plaoe on a small island near the anchor- 
age; but these remains of a comfortable banquet might have 
been lying there for several years. It is probable that the 
moral state of the people will rapidly improve* Mr. Bushby 
mentioned one pleasii^g anecdote as a proof of the sincerity 
of some, at least, of those who profess Christianity. One of 
his young men left him, wffio had been accustomed to read 
pray el’s to the rest of the servants. Some weeks after^vards, 
liappening to pass late in the evening by an outhouse, he saw^ 
and heard one of liis men reading the Bible with difficulty by 
the light of the fire to the others. After this the party 
knelt and prayed : in their prayers they mentioned Mr. 
Bushby and his family, and the missionaries, each separately 
in his respective district. 

(ioo) 33 
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BecemUv Ml^ Buslihy offered to take Mr, Sulivan 

and inyKclt in his boat some miles up the river to Cawa- 
Cawa ; and proposed afterwards to walk on to the village of 
Waiomio, where there are some ctirions rocks. Following 
one of the arms of the Lay wo enjoyed a pleasant row^ and 
fjassed through pretty scenery, until we came to a village, 
beyond which the boat could not pass. From this place a 
chief and a party of men volmuteored to walk with us to 
Waiomio, a distance of four miles. The chief was at this 
time rather notorious from having lately hanged one of his 
wives and a slave for adultery. When one of the mission- 
aries remonstrated with him be seemed surprised, and said he 
thought he was exactly following the English method. Old 
Shongi, who happened to be in England during tlio queen's 
trial, expressed great disapprobation at the whole proceeding: 
he said he had five wi%es, and he would rather cut off all 
their heads than bo so much troubled about one. Leaving 
this village we crossed over to another, seated on a hill-side 
at a little distance. The daughter of a chief wdio was still 
a heathen had died there five days before, Tlic hovel in 
which she had expired had been burned to the ground. Her 
body being enclosed betw^een two small canoes, was placed 
upright on the ground, and protected by an enclosure bearing 
wooden images of their gods, and the whole was painted bright 
red, so as to he conspicuous from afar. Her gown was fast- 
ened to tlic coffin, and her hair being cut off was cast at its foot. 
The relatives of the family had torn the flesh of their aitus, 
bodies, and faces, so that they were covered with clotted blood ; 
and tho old w-omen looked most filthy, disgusting objects. 
On the following day some of tho officers visited this place, 
and found the women still howling and cutting themselves. 

We continued our walk, and soon reached Waiomio, 
Here there are some singular masses of limestone, resembling 
ruined castles. These rocks have long served for burial- 
places, and in consequence are held too sacred to be ap- 
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proached. Oae of tlie joiiBg men, however, cried out, Let 
us all he brave,” and ran on ahead ; but when within a hun- 
dred yards, the whole party thought better of it, and stopped 
short. With perfect indifference, however, they allowed us 
to examine the whole place. At this village we rested some 
hours, during wliich time there was a hmg discussion with 
Mr. Eushby, concerning the right of sale of certain lands* 
One old man, who appeared a peifect genealogist, illustrated 
the successive possessors by bits of stick driven into the 
ground. Before leavijig the houses a little basketful of 
roasted sweet potatoes was given to each of our party ; and 
we all, according to the custoni, carried them away to eat on 
the road. T noticed that among the women employed in 
cooking, there was a man-slave : it must be a humiliating 
thing for a man in this w^aTiike country to be employed in 
doing that which is considered as tlie lowest woman^s work. 
Slaves are not allowed to go to war; but this perhaps can 
hardly 1jc considered as a hardsliip* I heard of one poor 
wmetch who, during hostilities, ran away to the opposite 
party. Being met by tw-o men, he was immediately seized : 
but as they could not agree to whom he sliould belong, each 
stood over him with a stone liatchet, and seemed determined 
that the other at least should not take him away alive. The 
poor man, almost dead with fright, was only saved by the 
address of a chief's wife. We afterwards enjoyed a pleasant 
walk back to the boat, but did not reach the ship till late in 
the eyeuing. 

Becember $0th.-—ln the afternoon we stood out of the Bay 
of Islands, on our course to Sydney. T believe w-e wore all 
glad to leave hlew’’ Zealand. It is not a pleasant place. 
Amongst the natives there is absent that cli arming simplicity 
which is found at Tahiti ; and the greater part of the English 
are the very refuse of society. Neither is the country itself 
attractive* I look back but to one bright spot, and that is 
Waimate, wdth its Christian inhabitants. 
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to Bdthurst — Aspect of the woods— Party of ’tmtives — 
Ormisml exti^icbi^ir of the alo^n^ines — Infection- gf^ieraUd by o^mdated 
men in heaUk—Eltie Mount^-in^— Vim of the ^and guJf-Uke '})alkys— 
Thdr orig-m and form<tlmn-Bathwrs^t, general civildiy of the lower 
orders— ‘State of soeiety — Van IHemmk Band — HobaH Toion — A borigines 
aU banished— Mount Welkngton^King George’s Sound— CheMess as- 
pect of the country— Bald head, cakareo-ws casU of branches of trees— 
Pmdy of natives — Leave Australkt, 

Jammry mih-, ISSfl^Eurlj m the inoniirg a light air 
carried us toT^^ards the entrance of Port Jaekson. Instead 
of beholding a verdant country, Interspersed with line houses, 
a straight line of yellowish, cliff brouglit to our minds the 
coast of Patagonia. A solitary lighthouse, built of white 
stone, alone told us that wo were near-^^reat and populous 
city. Having entered the harbour, it appears line and spa- 
cious, Trvitli cliff-formed shores of horizontally stratified sand- 
stone. The nearly level country is covered with thin scrubby 
trees, bespeaking the curse of sterility. Proceeding further 
inland the country improves ^ beautiful villas and^ nice cot- 
tages arc here and there scattered along the beach. In the 
distance stone houses, two and three stories high, and wind- 
mills standing on the edge of a bank, pointed out to us the 
neighbourhood of the capital of Australia, 

At last w-e anchored within Sydney Cove. We found tlie 
little basin occupied by many large ships and surrounded by 
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Tyvarohouscs. in the evening 1 w alked through the town, and 
returned full of admiration at the whole scene. It is a most 
magniticent testimony to the power of the Biitish nation. 
Herej in a less promising country^ scores of years have done 
many times more than an equal number of centuries have 
effected in South America. My first feeliiig w'as to congrah 
ulate lay self that I was born an Englishman. Upon seeiiig 
more of the town afterwards, perhaps my adniiTation fell a. 
little; but yet it is a fine town. The streets are regular, 
broad, dean, and kej>t in excellent order; the houses are of 
a good sissej and the shops well furnished. Tt may be faith- 
fully compared to the large suburbs which stretch out from 
London and a few othei' great to’wiis in England ; but not 
even near London oi‘ Eirminglmm is there an appearance of 
such rapid gio wth. Tim number of large houses and other 
buildings just finished was truly surprising; nevertheless, 
every one complained of the high rents and difliculty in pro- 
curing a house. Coming from South America, where in the 
towns every tnan of propeity is known, no one thing sur- 
prised me more than not being able to ascertain at once to 
whom this or that carriage belonged, 

I lured a man and two horses to take me to Bathurst, a 
village about one hundred and twenty miles in the interior, 
and the centre of a great pastoral district. By this means 1 
hoped to gain a general idea of the appearance of the country. 
On the morning of the IGth (Jaiiuaiy) 1 set out on my 
excursion. The first stage took us to Paramatta, a small 
country town next to Sydney in importance. The roads 
were excellent, and made upon the Macadam principle, 
whins tone having been brought for the purpose from the 
distance of several miles. In all respects there was a close 
resemblance to England; perhaps the alehouses here ivero 
more numerous. The iron g^uigs, or parties of convicts who 
iiave committed here some offence, appeared the least like 
England : they w'ere working in chains under the charge of 
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sentries svitli loaded arins- The po^ver wiikh the Govern- 
ment possesses by means of forced labour of at once opening 
good roads throughoist the country lias been, I believe, one 
main cause of tlie early prosperity of this colony* I slept at 
night at a very comfortable inn at Emu ferry, thirty-five 
miles from Sydney and near the ascent of the Blue Maun" 
tains. This line of road is tlio most frequented, and has 
been the longest inhabited of any in the colony. The whole 
laitd is enclosed with high railings, for the farmers have not 
succeeded in rearing hedges* There arc many substantial 
houses and good cottages scattered about. But although 
considerable ])ieces of land arc under cultivation, the greater 
part yet remains as wlien hist discovered. 

Tlie extreme uniformity of tlie vegetation is the most 
remarkable feature in the landscape of the gi^eater j>art of 
Ne>v South Wales. Ever^^wliere w e have an open woodland, 
the ground being partially covered with a very thin pasture 
witli little a,j>pearance of verdure* The trees nearly all be- 
long to one family, and mostly have their leaves placed in a 
vertical instead of, as in Europe, in a nearly horizontal posi- 
tion* The foliage is scanty, and of a peculiai" pale green tint 
wnthout any gloss. Hence the woods a|>pear light and 
sliadowless. This, although a loss of comfort to the traveller 
under the scorcliiiig rays of summer, is of imjjortanco to the 
farmer, as it allows grass to grow where it otherwise would 
not. The leaves are not shed periodically r this character 
appears common to the entire southern hemisphere— namely j 
South America, Australia, and the Cape of Good Hope. 
The inhabitants of this hemisphere, and of the intcrtropical 
regions, thus lose perhaps one of the most glorious, though 
to our eyes common, spectacles in the world — the first burst- 
ing into full foliage of the leafless tree. They may, however, 
say that wo pay dearly for this by Ijaving the land covered 
with mere naked skeletons for so many months. This is too 
true j but our senses thus acquire a keen relish for the ex- 



© The Complete Work of Charles Darwin Online 




© The Complete Work of Charles Darwin Online 




.4 FJRTr OF IfATTVES. 



519 



quLsite green of the spring, which the eyes of those living 
witiim the tropics, sated during tlie long year with the gor- 
geous productions of those glowing climates, can never expeii- 
ence. Tlie greater mnnber of the trees, wltli the exception 
of some of the blue-gums, do not attain a large size , but 
they grow tall and tolerably straight, and stand well apart. 
The bark of some ^the eucalypti falls annually, or hangs 
dead in long shreds^liich swing about with the wind, and 
give to the woods a desolate and untidy appetiraiice. I can- 
not imagine a more complete contrast in ever}'" respect than 
between the forests of Valdivia or Ohiloe and the woods of 
Australia. 

At sunset a party of a score of the \>lack aborigines passed 
by, each carrying, in their accustomed manner, a bundle of 
spears and other weapons. By giving a leading young man 
a shilling, they were easily detained, and throw their spears 
for my amusement. They Avere all partly clothed, and 
several could speak a little English. Their countenances 
Avere good-humonred and pleasant, and ‘they appeared far 
from behig such utterly degraded beings as they have usually 
been repiesented. In their own arts they are admirable* 
A cap being lixed at thirty yards distance, they transfixed it 
Avith a spear, deliA^ered by the throwing-stick Avith the rapidity 
of an arrow from the bow of a practised archer. In tracking 
animals or men they shoAV most Avonderful sagacity ; and I 
heard of several of thoir remarks which manifested consider- 
able acuteness. They Avill not, however, cultivate the ground, 
or build houses and remain stationary, or even take the 
trouble of tending a flock of sheep when, given to them* On 
the Avhole they appear to me to stand some few degrees 
higher in the scale of civilization than the Fuegians* 

It is A'''ery curious thus to see, in the midst of a civilized 
people, a set of harmless savages Avanderitig about without 
knoAving Avheie they shall sleep at night, and gaining their 
livelihood by hunting in the Avoods, As the Avhite man has 
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travelled onwards, he lias spread over the country belonging 
to several tribes^ These, although thus enclosed by one 
common people, keep up their ancient distinctions, and some- 
times go to war with each other. In an engagement which 
took place lately, the two parties most singularly chose the 
centre of the village of Bathurst for the field of battle. This 
was of service to the defeated side, for the runaway warriors 
took refuge in the barracks. 

The number of aborigines is rapidly decreasing. In my 
whole ride, wdth tlie exception of some boys brought up by 
Englishmen, I saw only one other party. This decrease, no 
doubt, must be partly owing to the introduction of spirits, to 
European diseases (even the milder ones of which, such as 
the measles,^ prove very destructive), and to the gradual 
extinction of the wild animals. It is said that mi m hers of 
their children invariably perish in very early infancy from 
the eSects of their wandering life. And as the diillculty of 
procuring food increases, so must them wandering habits 
increase. And hence the population, without any apparent 
deaths from famine, is repressed in a manner extremely 
sudden compared with what happens in civilized countries, 
where the father, though in adding to his labour he may 
injure himself, does not destroy his offspring. 

Besides these several evident causes of destruction, there 
appears to be some more mysterious ageiic}^ generally at 
work. Wherever the European has trod, death seems to 
pursue the aborigbial. We may look to the wide extent of 
tho Americas, Polynesia, the Cape of Good Hope, and 
Australia, and %ve iind the same result Kor is it the white 
man alone that thus acts the destroyei'. Tlie Polynesian of 

* It is remarkable liow the same discaso is modified in different climates. At 
the little island of St, Holena the introcliietiou of scarlet fever dreaded as a. 
plague. In 50m o oonntries, foreigners and natives are as differently affected by 
certain cfmfcagion.3 diBorders as If they had heen different aninifLls^ of which fact 
Btmie inatanees have ocoiirrcd In Chili ; nnd^ according: to Humboldt, in Mexico, 
(Polit. Eseay, New Spain, vol. iv.) 
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llalaj extraction has irt^arts of the East J^ndiau archipelago 
tlins driven, before him the dark - coloured oatiye. Tlie 
varieties of man seem to act on each other in the same way 
as different speeics of animals —the stronger ahvays extir- 
pating the \yeaker. It was melancholy at !K^ew Zealand to 
hear the fine energetic natives saying that they knew the 
land was doomed to pass from their children. Every one 
has heard of the inexplicable rednetion of tlic popnlation in 
tlie beautiful and healthy island of Taliiti since the date of 
Captain Cookis voyages, although in that case we might 
liave expected tho,t it would have been increased ; for infanti- 
cide, w’hich formerly prevailed to so extraordinary a degrcCj 
has ceased, profligacy lias greatly diinmished, and the murder- 
ous wars become less fiequent. 

The licv. J. Williams, in his interesting work,* says, that 
the first intercourse between natives and Europeans “is in- 
vai'iably attended with the introduction of fever, dysentery, 
or some other disease which carries oil numbers of the people/^ 
A gain he ahirms : “ it is certainly a fact, which cannot be 
controverted, that most of the diseases which have raged in 
the islands during my residence there, have been introduced 
by slops* t And what renders this fact remarkable is, that 

^ Narrative of MissioTiftry EnteriDrise, p. 2S2, 

t Captain Beecliey (cih. iv:, voL i.) stfltc.? that tha iiiliabltants of riteaim Isliind 
are firmly ccmvlneed that after the arrival of every ship they siiffgr from cutaneous 
and other disorders r Captain Eeechey atlxibutea tbia to the thanj^e of diet during^ the 
time of the visit* I)r, MaccuUoch (Western laleg, vol. il., p. says, is asserted 
that on the arrival of a stranger (nt St. Kiltla) all the inhabitants, in the common 
phraseology, catcli a cold.” Dr. Maeenllooh considers the whole cage, although 
often previously alfirmed, as ludicrous. He adds, however, that the ciueation was 
put by us to the inhabitants, who unanimously agreed in the story.*' In Vaueouver'a 
Voyage tliere is a somewhat similar statement vrith respect to Otaheite. I>r, Dief- 
fenbaeh, in a note to his translation of this Journal, states that the same fact is 
unlvcTsiilly believed by the inhabitants of the Chatham Islands and in parts of New 
Zealand It is Impossible that such a belief should have become universal in the 
northern hemisphere, at thg Antipodes, and in the Pacific, without some good 
foundation. Humboldt (P()lit. Essay on King* of Now Spain, voh iv.) says that the 
great epiderales at Panama and Callao are “marked” by the arrival of ships frcmi 
Chili, because tho people from that temperate region first experience the fatal 
effects of the torrid zone. I may add, that I have licarti it stated in Shropshire that 
sheep whieh have been imported from vessels, altlioiigh themselves io a healthy con- 
dition, if placed fn the same fold with others, frequently P'roduce sickness In the Hock, 
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thei'e might he no appearanco of disease among the crew of 
the ship which conveyed this destructive importation/^ This 
statement is not <][uite so extraoixliiiary as it at first appears ; 
for several cases are on record of tlie most malignant fevers 
having broken out, although the parties themselves who 
were the cause were not afi'ected. In the early ]>art of the 
reign of George III., a prisoner who had been conllned in a 
dungeon was taken in a coach with four constables before a 
magistrate ; and although the man himself was not ill the 
four constables died from a short putrid fever ; but the con- 
tagion extended to no others. From these facts it would 
almost appear as if the effluviimi of one set of men shut up 
for some time together was poisonous when inhaled by others 
— and possibly more so if the men be of different races. 
Mysterious as this circumstaitcc appears to be, it is not more 
surprising than tliat the body of oiie^s fellow-creature, directly 
after death and before putrefaction has commenced, should 
often be of so deleterious a quality that the mere puncture 
from an instrument used in its dissection should prove fatal 
Early in the morning we passed the ISepean in a 
ferry-boa tv The river, although at this spot both broad and 
deep, had a very small body of running water* Having 
crossed a low piece of land on the opposite side, we leachod 
the slope of the Blue Moimtaiiis. The ascent is not steep, 
the road having been cut with much care on the side of a 
sandstone dill On the summit an almost level plain ex- 
tends, which, rising imperceptibly to the westward, at last 
attains a height of more than three thousand feet. From so 
grand a title as Blue MountaiiLS, and from their absolute 
altitude, I expected to liavo seen a T>old chain of mountains 
crossing tlie country ; but instead of tins, a sloping plain 
presents merely an inconsiderable front to the low land near 
the coast* From this first slope the view of the extensive 
woodland to the east was striking, and the surrounding trees 
grew bold and lofty. But when once on the sandstone plat 
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form tlie scenery Ijeconics exceedingly monotonous. Each side 
of tlie road is bordered by scrubby trees of the never-failing 
Eucalyptus family ; and with the exception of two or three 
small inns there are no houses or cultivated land ; the road, 
moreov^erj is solitary, the most frequent object being a hullock- 
waggon piled up with bales of wool. 

In the middle of the day we baited our horses at a little 
inn called the W oatherboard* The country here is elevated two 
thousand eight hundred feet above tl^te sea. About a mile 
and a half from this place there is a view exceedingly well 
worth visiting. Following down a little valley and its tiny 
rill of water, an immense gulf unexpectedly opens through 
the trees wliich border the pathway, at the <leptli of perhaps 
fifteen hundred feet. Walking on a few yards, one stands 
on the brink of a vast pzxcipice, and below one sees a grand 
bay or gulf, for I know not what other name to give it, 
thickly covered with forest. The point of view is situated as 
if at the head of a bay, the line of elifl' diverging on each 
side, and showing headland behind headland, as on a bold 
sea-coast. These cliffs are eomposed of horizontal strata of 
whitish sandstone ; and are so absolutely vertical, that in 
many places a person standing on the edge and throwing 
down a stone, can see it strike the trees in the abyss below. 
So unbroken is tlie line of cliff, that in order to reach the 
foot of the waterfall formed by this little strcain, it is said 
to bo necessary to go sixteen miles round. About live miles 
distant in front, anothei^ line of cliff extends, which thus 
appeal's completely to oucircle the valley j and hence the 
name of bay is justidod, as applied to this grand amphi- 
theatrical depression. If we imagine a winding harbour, 
with its deep water surrounded by bold cliff like shores, to bo 
laid dry, and a forest to spring up on its sandy bottom, wo 
should then have the a])pearance and structure here exliibitcd. 
This kind of view vv^as to me quite novel, and extremely mag- 
nificent. 
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Xii the cvaiiiiig we reached the Blackhcath. Ihc f 5 and?^t^:)ne 
j>!ateau has here attained the height of three thousand four 
hundred feet, and is covered, as before, with the same 
scrubi)y woods. From the road there w^ere occasional 
glimpses into a profound valley, of the same character as the 
one described j but from tlie steepness and depth of its sides, 
the bottom w^a^i scarcely ever to be seen. The Blackheath is 
a very comfortable 11111, kept by' an old soldier ^ and it 
reminded me of the small inns in IS^orth Wales, 

ISth . — Very early in the morning, I walked about three 
miles to see Govett's Leap — a view of a similar character with 
that near the Weatherboard, but perhaps even more stupen- 
dous. So early in the day the gulf was filled with a thin 
blue haze, which, although destroying the general effect of the 
view, added to the apparent depth at which the forest was 
stretched out beneath our feet. These valleys, which so 
long presented an insupierable barrier to the attempts of the 
most enteiprisiiig of the colonists to reach the interior, are 
]nost remarkable. Great ann-like bays, expanding at their 
upper ends, often branch from the main valley^s and penetrate 
the sandstone platform ; on the other hand, the platform 
often sends prom ontories into the valley's, and even leaves in 
them great, almost insulated, ma*sscs. To descend into some 
of these valleys, it is necessary to go round tw-enty miles ; 
and into others the surveyors have only lately penetrated, 
and the colonists have not yet been able to drive in their 
cattle. But the most remarkable feature in their structure 
is, that although several miles wide at their heads, they 
generally contract towards their mouths to such a degree as 
to become impassable. The Surveyor-General, Sir T. 

Mitchell,^ endeavoured in vain, first w^alking and then by 
crawling between the great fallen fragments of sandstone, to 

* Travels in Anst.raMa, vol. i., p. 151^ 1 must express niy obligation to Sir T. 
' Mitchell for several interesting personal comnumlcations on tbe subject of tlieso 
great valleys of New South W'ales. 
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ascend through, the gorge l>y which the river Grose joins the 
Nepean; yet the valley of Uic Grose in its upper partj as I 
saw, forms a magnificent level basin some miles in width, 
and is on all sides surrounded by cliffs, the summits of which 
are believed to be nowhere less than three thousand feet 
above the level of the sea. When cattle are driven into the 
valley of the Wolgan by a path (which I descended), partly 
natural and partly made by the owner of the land, they 
cannot escape ; for this valley is in every other part 
surrounded by perpendicular cliffs, and eiglit miles low^er 
down it contracts from an average wddth of half a mile to a 
mere chasm, impassable to man or beast, Sir T. Mitchell 
states that the great valley of the Oox river with all its 
branches contracts, where it unites wdlh the Nepean, into a 
gorge two thousand two hundred yards in width, and about 
one thousand feet in depth. Other similar cases might have 
been added. 

The first impression, on seeing the correspondence of tho 
horizontal strata on each side of these valleys and great 
amphitheatrical depressions, is that they have been liollowed 
out, like other valleys, by the action of watei* ; but when, one 
reflects on the enormous amount of stone which on tills view 
must have been removod through mere gorges or chasms, one 
is led to ask whether these spaces may not have subsided, 
Hut considering the form of the irregularly branching valleys, 
and of the narrow promontories projecting into them from 
the platforms, we are compel led to abandon, this notion. To 
attribute these hollows to the present alluvial action would 
be preposterous ; nor does the drainage from the summit-level 
ahvays fall, as I remarked near the Weatherboard, into the 
head of these valleys, but into one side of their bay dike 
recesses. Some of the inhabitants remarked to me that they 
never viewed one of those bay-like recesses, with the head- 
lands receding on both hands, without being struck with 
their resemblance to a bold sca-coast This is certainly- the 
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€Lise ; moreover, on. the present coast of New Sontli Wales, 
the iinmeroiis, finCj widely-branching harbours, which are 
generally connected with the sea by a nanow mouth worn 
through the sandstone coast-cliffs, varying from one mile in 
width to a quarter of a mile, present a likeness, though on a 
miniature scale, to the gi^eat valleys of the interior- But 
then immediately occurs the stalling diiliculty, why has the 
sea worn out these great though circumscribed depressions 
on a wdde platform, and left mere gorges at the openings, 
through which the ivhole vast amount of triturated matter 
must have been carried away^ The only light I can throw 
upon this enigma is by remarking that banks of the most 
irregular forms appear to be now forming in some seas, as in 
parts of the West Indies and in the Bed Sea, and that their 
sides are exceedingly steep. Such hanks, I liave been led to 
suppose, have been formed by sediment heaped by strong 
currents on an irregular bottom. That in some cases the 
sea, instead of spreading out sediment in a imiforni sheet, 
heaps it I'ound submarine rocks and islands, it is hardly 
possible to doubt, after examining the charts of the West 
Indies ; and that the waves have power to form high and 
precipitous cliffs, even in land-locked harbours, I have 
noticed in many parts of South America. To apply these 
ideas to the sandstone platforms of New South Wales, I 
imagine that the strata were heaped by the action of strong 
currents, and of the undulations of an open sea, on an 
irregular bottom ; and that the valley-like spaces thus left 
unfilled had their steeply sloping flanks worn into cliffs 
during a slow elevation of the land — the wom-dowii sand- 
stone being removed, cither at the time when the narrow 
gorges were cut by the retreating sea, or sulisequently by 
alluvial action. 

E^oon after leaving the Blackheath, we descended from the 
sandstone platform by the pass of Mount Yictoria. To effect 
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till is pasRj an enormous qu antity of stone has been cut 
through ; the desigu, and its maniier of exocutionj being 
worthy of atiy lino of road in Eti gland. Wo now entored 
upon a countiy less eloyated by nearly a thousand feet^ and 
consisting of gi'anitc. ith the cha.nge of rockj the vege- 
tatioii improved : the trees were both hner and stood farther 
apaid, and the pasture between them was a little greener 
and more plentiful. At IlasKan^s Walls I left the high road, 
and made a short detour to a farm called ^Valcrawang, to 
the superintendent of wliieh I had a letter of introduction 
from the owner in Sydney. Mr. Browne had the kindness 
to ask; me to stay the ensuing day, which I had much 
pleasure in doing. This place offers an example of one of 
the large farming, or rather sheep-grazing, establishmcuts of 
the colony. Cattle and horses are, however, in this case 
rather more numerous than usual, owing to some of the 
valleys being swampy and producing a coarser pasture. Two 
or three flat pieces of ground near the house wxre cleared and 
cultivated with corn, which the harvest -men were now 
reaping ; but no more wheat is sown than suthcient for the 
annual support of the labourers employed on the establish^ 
ment. The usual number of assigned convict-servants here 
is about foii;y, but at the pre,sent time there were rather 
more. Although the farm was w^cll stocked wdth every 
nccessaiy, there w^as an apparent absence of comfort; and 
rot one single woman resided here. The sunset of a hne day 
will generally cast an air of happy contentment on any scene ; 
but here, at this retired farm-I]ouse, the brightest tints on 
the surrounding woods could not make me forget tliat forty 
hardened, profligate men wore ceasing from their daily 
labours, like the slaves from Afiica, yet without their holy 
claim for com passion. 

Early on the next morning, Mr. Archer, the joint superin- 
tendent, had the kindness to take me out kangaroodi unting. 
We continued riding the greater part of the day, hut Imcl 
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very bad sport, not seeing a kangaroo, or even a wild dog. 
The gi'ey hounds pursued a kangaroo rat into a hollow tree, 
out of which w-e dragged it : it is an animal as large as a 
rabbit, but with the figure of a kangaroo. A fow years since, 
this country abounded with wild animals j hut now the emu 
is banished to a long distance, and the kangaroo is become 
ECEWCo; to both the English greyhound has been higlily 
dcstructive. It may be long before these animals are 
altogether exterminated, but them doom is fixed. The 
aborigines are always anxious to borrow the dogs from the 
farm-houses : the use of them, the ollal when an animal is 
killed, and some milk front the cows, are the peace-olierliigs 
of tlie settlers, who push further and further towards the 
interior. The thoughtless ahoriginal, lilinded by these 
trifling advantages, is delighted at the apiiroach of the white 
man, who seems predestined to inherit the country of his 
children. 

Although having poor sport, we enjoyed a pleasant ride. 
The tvoodland is generally so open that a person on horseback 
can gallop through it. It is traversed by a few flat-bottomed 
valleys, which arc green and free from trees : in such spots 
the scenery was pretty like that of a park. In the whole 
country I scarcely saw a place without the marks of a fire ; 
whether these had been more or less recent — whether the 
stumps were more or less black, was the greatest change 
which varied the uniformity, so wearisome to the traveller’s 
eya In these woods there are not many birds ; I saw, how- 
ever, some large flocks of tho white cockatoo feeding in a corn- 
field, and a fow most beautiful imrrots ; crows like our jackdaws 
were not uncommon, and another bird something like the 
magpie. In the dusk of the evening I took a stroll along a. 
chain of ponds, which in this dry country represented the 
course of a river, and had the good fortune to see several of 
the famous Omithorhynchus paradoxus. They were diving 
and playing about the surface of the water, but showed SO 
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iittJe o£ their hodies tliat they might eas^ily liave been mis- 
taken for water-ratKS. Mr. Erowoio shot one. Certainly it is 
a most extraordiiiar}^ animal : a stulfed speciinen does not at 
all give a good i<if3a of the appcai-ance of tlie head and beak 
when fresh, the latter becoming hard and contracted.^ 

20tk A long day's ride to Bathurst. Before joining the 
highroad we fo]]owe<l a mere path through the forest ; and 
the eoimtrjJ', with the exception of a few squatters' huts, was 
very solitary. We experienced this day the siroeco-like wind 
of Australia, %yhich comes from the parched deserts of the 
inteiioi. Clouds of dust were traveling in every direction * 
and the wind felt as if it had passed over a tire. I afterwiu^ds 
heard tliat the thermometer out of doors had stood at 119" 
and ill a closed room at DO''. In the afternoon we came in 
view of the dow ns of Bathurst. These undulating hut nearly 
smooth plains arc very remarkable in this country, from 
being absolutely destitute of trees. They support" only a 
thin brown pasture. We rode some miles over this country, 
and then reached the towmship of Bathurst, seated in the 
middle of w hat may be called either a very broad valley or 
narrow^ plain. I was told at Sydney not to form too bad an 
opinion of Australia by judging of the country- from the road- 
side, nor too good a one from Bathurst ; in this latter respect 
T did not feel myself in the least danger of being prejudiced. 
The season, it must be owned, had been one of great drought, 
and the country did not wear a favourable aspect; although 
T understand it was incomparably worse tw-o or three months 
before The secret of the rapidly growing prosperity of 
Bathurst is, that the hrowm pasture, wliieli appears to the 



I was Intetestod by finding hero the hollow oonlcal pitfjill of the lion -ant or 
™e other insect: first a fly fell down the treacheron^ alope and Irnmodlately 
disappeared ; then came a lar^e but itnwary ant : iu atruggloa to escape being very 
violent, those etiricms little jets of sand, described hy Kirby and Spence (Lntomol 
voL 1 p 42o as being flirted by the in^ect^s tail, were promptly directed against tho 
expected victim. But thg ant enjoyed a better fate than the fly, and escaped the 
fatal Jaws which lay concealed at the base of the conical hollow. Thia Australian 
pitfall was only ahont iialf the sijje cf that made bv the lhiroi>ean llon^ant 
ClOb,t 34 ' 
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straiif^er's eye so wretoherlj is excellent for slieep-grazing. 
The town stands, at the height of two thousand two lumdred 
foet alcove the sea, on the banks of the Macquarie : tins is 
one of tlie rivei-s flowing into the vast and scarcely known 
interior. The line of watershed, which divides the inland 
streams from those on the coast, has a height of about three 
thousand feet, and runs in a north and soutii direction at the 
liistance of from eighty to a liundrcd miles from the sea side. 
The Macquarie figures in the map as a respectable river, and 
it is the largest of those draining this part of the water- 
shed ; yet to mv surprise I found it a mere chain of ponds, 
separated from' each other by spaces almost dry. Gener- 
ally a small stream is running; and somctmies there are 
high and impetuous floods. Scanty as the supply of the 
w'ater is throughout tliis district, it becomes still scantier 
fartlior inland. 

1 conimcnced }ny rctimj, and followed a now road 

called Loobyer’s Lino, along wbich the country is rather more 
hilly and picturesque. This was a long day’s ride ; and the 
hoasa wliere J wislied to sleep some way oti the road, 
and not easily found, i met on this occasion, and indeed on 
all others, a very general and ready civility among the lower 
orders ; which, when one considers what they are, and what 
tliey have been, would scarcely have been expected. The 
farm where 1 passed the night wms owned by two young men 
who had only lately come out, and were beginning a settler’s 
life. The total want of almost every comfort was not very 
attractive ; imt future and certain iirosperity was before their 
cye^, aii<l that not far disttint. 

The next day we passed through large tracts of country 
ill flames, volumes of smoke sweeping across the road. Be- 
fore noon we joined our former road and ascended Mount 
Victoria, i slept ."i.t tho Weatherboard, and before dark took 
another walk to tho amphitheatre. On the road to Sydney 
I spent a very pleasant evening with Captain King at Bun- 
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hevod ; and tlms ended my lidtle excursion in the colony of 
Kew Son til Wales. 

Before arriving here the three things wif.ieh interested me 
most -were — the state of' society amongst the liigher classes^ 
the condition of the convicts, and the degree of attraction 
snlhcient to iiidiice persons to emigrate. Of course, aftei- so 
very sliort a visits onc^s oj>inion is worth scarcely anything'- ; 
hut it IS as dillicult not to form some opinion as it is to form 
a correct judgment. On the whole, from what I heard, 
more than from what I saw, T was disappointed in the state 
of society. The whole community is rancorously divided into 
ixirties on almost every subject. Among those who, from 
their station in life, ought to bo the best, many live in sucli 
oj:)Oii profligacy that respectable people cannot associate vdth 
them. There is much, jealousy between the cliihlron of the 
rich emancipist and the free settlers, the former being pleased 
to consider honest men as interlopers \ The whole population, 
]>oor and rich, are bent on acquiring wealtli : amongst the 
liiglier orders, wool and sheep-grazing form the constant sub- 
ject of conversation. There are many serious drawbacks to 
the comforts of a family, the chief of wdiidi, pcrliaps, is being 
surrounded by convict servants. How thoroughly odious to 
every feeling, to bo waited on by a man w^ho the day before, 
perhaps, was dogged, from your representation, for some 
trifling misdenioanour. The female servants are of course 
much worse : henco chikh'cn learn the vilest cxpiessions, and 
it is fortunate if not equally vile itleas. 

On the other hand, the capita! of a person, without any 
trouble on his part, produces him treble interest to what it 
will in England j and with care lie is sure to grow rich. The 
luxuries ef life are in abundance, and veiy little dearer than 
in England, and most articles of food are cheapen The 
climate is splendid, and perfectly healthy; but to my mind 
its charms arc lost by the uninviting aspect of the countrj^ 
fciettlcrs possess a great advantage in fiiiding their sons of 
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SPirvico when vcr^'^ yomig. At the age of from sixteen to 
twenty they frequently take charge of distant farming 
statioim* ThiSj howeverj must happen at the expense of their 
boys associating entirely with convict servants. T am not 
aware that the tone of soelety has assumed any peculia? 
character; but wdth such habits, and without intellectual 
pursuits, it can hai’dly fail to deteriorate. Aly opinion, is 
such that nothing but rather sharp necessity should compel 
me to emigrate. 

The rapid prosperity and future prospects of this colony 
are to me, not understanding these subjects, very puzzling. 
The two main exports are wool and whale-oil, and to both of 
these productions there is a limit. The country is totally 
unfit for canals, thcreforo there is a not very distant point, 
beyond which the land-carriage of wool will not repay the 
expense of shearing and tending sheep. Pasture everywhere 
is so tlnn that settlers have already pushed far into the 
interior : moreover, the country farther inland becomes ex- 
tremely poor. A giuculturOi on accf^mit of the droughts, can 
never succeed on an. extended scale : therefore, so fat as I 
can see, Australia must ultimately depend upon being the 
centre of commerce for the southern hemisphere, and perhaps 
on her future manufactories. Possessing coal, she always has 
the moving power at hand. Prom the habitable country ex- 
tending along the coast, and from her English extraction, she 
is sure to be a maritime nation. I formerly imagined that 
Australia would rise to be as grand and poweidul a country 
as North America, but now it appears to me that such future 
grandeur is rather problematical 

With respect to the state of the convicts, I had still fewer 
opportunities of judging than on the other points. The first 
question is, whether their condition is at all one of punish- 
ment : no one will maintain that it is a very severe one. 
This, liowever, T suppose, is of little consequence as jong as it 
continues to be an object of dread to criminals at home. The 
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corporal wants f>£ tlie coiwicts arc tolerably w^cll. supp.llcd : 
tlieir prospect of future liberty and comfort is not distant, 
and after good conduct cci-tain. A “ ticket-of-lcave/’ winch, 
as long as a man keeps clear of suspicion as w^ell as of crinie, 
makes him free witliin a certain district, is given upon good 
ctmduet, after years proportional to the length of the sentence; 
yet wdtli all this, and overlooking the previous imprisoiiment 
and wretched passage out, I believe tlie years of assignment 
are passed airvay with discontent and unhappiness. As an 
intelligent man remarked to me, the convicts know no 
pleasure beyond sensuality, and in this they are not gratified, 
rhe enormous bribe wliidi Government possesses in oUering 
free pardons, together Avith the deep horror of the secluded 
penal settlements, destroj^s confidence bet ween the convicts, 
and so prevents crime. As to a sense of shame, such a feeb 
ing does not appear to be known, and of this I Avitnessed 
some very singular proofs. Though it is a curious fact, I Avas 
universally told that the character of the conAdet jiopulation 
is one of arrant coAvardice : not unfrequently sf>mo become 
despei-ate, and quite indifferent as to life, yet a plan requiring 
cool or continued courage is seldom put into execution. The 
worst feature in the Avlmle case is, that although there exists 
Avhat may he called a legal reform, and comparatively little 
is committed Avbieli the law can touch, yet that any moral 
reform, should take place appeans to be quite out of the 
question. I w^as assured by Avell-iii formed people, that a man 
who should try to improve could not Avliilo living with other 
assigned servants ; — his life Avould he one of intolerable 
misery and persecution, Nor must tlic contamination of the 
convicbshij>s and pnsoiis both here and in England be for- 
gotten, On the Avliole, as a place of punishment, the object 
is scarcely gained ; as a real system of lefonn it has failed, 
as perhaps avouM every other plan ; but as a niea.ns of mak- 
ing men outAvardly honest— of converting vagabonds most 
useless in one hemisphere into active citis:eiis of another, and 
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giving birtli to a now and splendid oonntry — a grand 
centre of civilization — it has succeeded to a degree perhaps 
imparallclcd in history* 

SOtL — The JleagU sailed for Hobart Town in Van I)ie~ 
inen’s Land* On the 5th of Fobnmry, after a six days^ pass- 
age, of which the first paH was line and the latter very cold 
and squally, we entered tlie mouth of Storm Bay : the 
weather jus tided this awful name* The hay should rather he 
called an estuary, for it receives at its head the waters of the 
Derwent. IS ear the mouth there are some extensive basaltic 
platforms \ but higher np the land becomes moiintainons, and 
is eovered by a light wood. The lower paHs of the hills 
w-hich skirt the bay are cleared ; and tlie bright yellow fields 
of com, and dark green ones ol potatoes, appeared very 
luxuriant. Jjate in the evening we anchored iiL the snug 
cove, on the sliores of which stands the capital of Tasmania^ 
The hrst aspect of the place was very inferior to that of 
Sydney ; the lattci' might be called a city, this only a. town* 
It stands at the base of Mount Wellington, a mountain three 
thousand one hundred feet high, but of little picturesque 
iicauty 1 from this source, however, it receives a good supply 
of water. Bound the cove there are some fine warehouses, 
and on one side a small fort. Coming from the Spanish 
settlements, where such magnificent care has generally been 
paid to the fortilications, the means of defence in these 
colonies appeared very contemptible. Comparing the town 
with Sydney, I was diiehy struck wdth the comparative few- 
ness of the large houses, either bin It or building, Hobart 
Towm, fiom the census of 1835, contained 13,826 inhabitants, 
and the whole of Tasmania 36,505. 

All the aborigines have been removed to an island in Basses 
Strait, so that Van Diemen's Land enjoys the gi^eat advan- 
tage of being free from a native population. This most cruel 
step seems to liave been quite unavoidable, as the only means 



© The Complete Work of Charles Darwin Online 



n.4^^IS^Mn^NT of ABORrGiJVES. 535 

of s^topping a fearful yuceession of roliberies, buniTTigEs^ and 
murders, committed by the blacks; and whicli sooner or 
later would Imve ended in thoir utter destruction. I fear 
there is no doi]bt that this trai]i of evil and its consec|uences 
originated in the infamous conduct of some of our country- 
men* Tliirty years is a short' period in which to have ban- 
ished the last aboriginal from his native island, — and that 
island nearly as large as Ireland. The correspondence on 
this subject, which took place between the gov^ernment at 
home and that of Van Diemen s Land, is very interesting. 
Although numbers of natives were shot and taken prisoners 
in the skirmisliing, which was going on at intervals for 
several years, nothing seems fully to have impressed them 
with the idea of our t>vcrw helming power, until the wliolo 
iBiaiid, ill 1830, was put under martial law, and by pro- 
clamation the whole population commanded to assist in one 
great attempt to secure the entire race* Tim plan adopted 
was nearly similar to that of the great h mi ting-matches in 
India. A line was formed reaching across the island, with 
the intention of driving the natives into a cul-de-mc on Tas- 
man's peninsula. The attempt failed : the natives, liaving 
tied up their dogs, stole during one night through the lines. 
This is far from surprising, ’when their practised senses and 
usual manner «f crawling after wild animals are considered. 

I have been assured tliat they can conceal themselv^es on 
almost bare ground, in a maimer which until witnessed is 
scarcely creflible, their dusky bodies being easily mistaken 
for the blackened stumps y^lnch are scattered all over the 
country, I was told of a trial between a party of T^nglish^ 
men and a native, who was to stand in full view on the side 
of a bare hill ; if the Dnglishnten closed their eyes for less 
than a minijte, he would s(juat down, and then they were 
lit! VC r able to distinguish him from the surrounding stumps. 
But to return to the hunting- match. The natives, under- 

standing this kind of w^arfare, were terribly alarmed, for they 
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at once perceived tlie power and numbers of tlie whites. 
Shortly afterwards a party of thirteen belonging to two tribes 
came in, and, conscious of their unprotected condition^ de- 
livered themselves up in despair. Subsequentlyj by the 
intrepid exertions of Mr. Erobiiisoiij an active and benevolent 
marij wlu> fearlessly visited by himself the most hostile of the 
natives, the whole were induced to act in a similar manner. 
They were then removed to an island, where food and clothes 
were provided them. Count Strzelecki states,* that “at the 
epoch of their deportation in 1835, the number of natives 
amounted to two hundred and ton. In 1842 — that is, after 
the interval of seven years — they mustered only fifty -four 
individuals j and while each family of the interior of New 
South Wales, un contaminated by contact with the vrhites, 
swarms with children, those of I^lindcrs’ Island had during 
eight years an accession of only fourteen in number 1 " 

The BeagU stayed here ten days, and in this time I made 
several pleasant little excursions, chiefly with the object of 
examining the geological structure of the immediate neigh- 
bourhood. The main points of interest consist, first, in some 
highly fossiliferous strata, belonging to the Devonian or 
Carboniferous peiHod ; secondly, in proofs of a late small rise 
of the land • and lastly, in a solitary and superficial patch of 
yellowdsh limestone or travertine, which contains numerous 
impressions of leaves of trees, together with land-shells, not 
now existing. It is not improbal>le that this one small 
quai'ry includes the only remaining record of the vegetation 
of Van Diemen's Land during one former ei>och. 

The climate here is damper than in New Stmtb Wales, and 
licnce the land is more fertile. Agriculture flourishes : the 
cultivated fields look well, and the gardens abound with 
thriving vegetables and fruit-trees. Some of the farm-houses, 
situated in retired spots, had a very attmetive appearance, 
’^riie general aspect of the vegetation is similar to that of 

* Phyakul Description of 2^ew South Wales and Van Diemeiv's LEmd, p, 354. 
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AiEstralia ; parliapR it is a little more green and cheerful ; and 
the pasture between tJie trees rather more ahundanh One 
day I took a long walk on the side of the bay opposite to the 
town* I crossed in a steam-boat, two o£ which are constantly 
plying backwmxls and forwards* The machinery of one of 
these vessels was entirely manufactured in this colony^ which, 
from its very foundation, then nximbered only three and 
thirty years ! Another day 1 aseeoded Mount Wellington* 
I took with rne a guide, for I failed in a first attempt, from 
the thickness of the wood. Our guide, however, was a stupid 
fellow, and conducted ns to the southern and damp side of 
the mountain, whore the vegetation was very luxuriant, and 
wheie the iabonr of tho ascent, from the number of rotten 
trunks, was almost as groat as on a mountain in Tiena del 
Fuego or in Chiloe* It cost us five and a half hours of hard 
climbing before we reached the summit. In many parts the 
eucalypti gi'ew to a great sh:e, and composed a noble forestL 
111 some of the dampest ravines tree-ferns flourished in an. 
extraordinary manner* I saw one winch must Iiavc been at 
least twenty feet high to the base of the fronds, and was in 
girth exactly six feet. The fronds, forming the most elegant 
parasols, produced a gloomy shade, like that of the first hour 
of night. The summit of the mountain is broad and flat, and 
is composed of huge angular masses of naked greenstone* 
Its elevation is three thousand one hundred feet above the 
level of the sea* Tlic day was spl end idl}?' clear, and we 
enjoyed a most extensivo view. To the north, the countiy 
appeared a mass of wooded mountains, of about the same 
height with that on which we were standing, and with an 
e(|uaily tame outline ; to the south, the broken land and 
water, forming many intiicate bays, was mapped with clear- 
ness before us. After staying some liours on the summit, 
wo found a better way to descend, but did not leach tho 
J^eaffle till eight o^clock, after a severe day^s work. 

Februarp 7ih. — The Beagle sailed from Tasmania, and, on 



© The Complete Work of Charles Darwin Online 



538 



AUSTRALIA. 



the 6th of tlic ensuing raoriUi repacked King George's Sound, 
situated close to the south->vcst comer of Australia, We 
stayed there ciglit days, and ^ve did not during our voyage 
pass a more dull and: uninteresting time. The couiitryj 
viewed from an eminence, appears a woody plain, with liere 
and tlnme rounded and partly bare hills of granite protruding. 
One day I went out w'itli a j)arty in hopes of seeing a 
kangai^oo hunt, and vralkcd over a good many miles of 
country. Every where we found the soil sandy, and very 
poor ; it supported either a coarse vegetation of thin, low 
brushwood and wiry grass, or a forest of stunted trees. The 
scenery resembled that of the high sandstone platform of the 
Eluo Mountains j the casuarina (a tree somcw'hat resembling 
a Sootclt hi) is, however, here in greater number, and the 
eucalyptus in rather less. In tlic open parts there tv ere 
many grass-trees, — a plant which in appearance has some 
affinity with the palm ; but instead of being surmounted by 
a crown of noble fronds, it can boast merely of a tuft of very 
coarse grass-like leaves. The general bright gi^aen colour of 
the brushwood and other plants, viewed from a distance, 
seemed to promise fertility. A single walk, however, was 
enough to dispel such an illusion ; and he who thinks with 
mo will never wish to walk again in so uninviting a country. 

One day I accompanied Captain Eitz Roy to Bald Head, 
the place mentioned by so many naAo gators, where some 
imagined that they saw corals, and otheis that they saw 
petrified trees standing in the position in which they had 
giwvri. Aoc;ording to our view, the beds have been formed 
by the wind having heaped up hno sand, coiii]>osed of minute 
rounded particles of shells and corals, tiuriiig which process 
brandies and roots of trees, together with in any iand'Shells, 
became enclosed. The whole then became consoJidated by 
tlie percolation of calcareous matter ] and the cylindrical 
cavities left by tlio decaying of the wood wore thus also filled 
up with a hard pseudo-stalactical stone. The weather is 
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now weiiring away tho softer part.s, and in oonscqnenoe tLe 
liard casts of tho roots and branches of the trees 2>roject 
above the surface, alid. in a singularly tieceptive manner^ 
resemble the stumps of a dead thicket* 

A large tribe of natives, called the White Cockatoo men, 
happened to pay the settlement a visit while we were thera 
Tiiesc men, as well as those of tlie tribe l>clonging to King 
George's Sound, beings tempted by the oiler of some tubs of 
rice and sugar, were persuaded to hold a corrobery,'^ or great 
dancing-party. As soon as it grew^ dark, small lires were 
lighted, and the men commenced their toilet, which consisted 
in painting themselves wliite in spots and lines. As soon as 
all ’was ready, large fires wert^ kept blaming, round wdhch the 
women and children were collected as spectators ; the Cock- 
atoo and King George's men formed two distinct parties, and 
generally danced in answer to each other. The dancing con- 
sisted in their running either sideways or in Indian file into 
an open sj>ace, and stamping the ground wdth great force as 
they marched together. Tlicir heavy footsteps wmro accom- 
panied by a kind of grunt, by beating their clubs and spears 
together, and by various other gesticulations, such as extend- 
ing their arms and wriggling their bodies. It was a most 
rude, barbarous scene, and, to our ideas, without aii}" sort of 
meaning ■ but w^c observed that the black w^omen and chil- 
dren w^atcherl it with the greatest pleasure. Perhaps these 
dances originally represented actions, such as w-ars and 
victories. Tliere was one called the Kmu dance, in w^hich each 
man extended his arm in a bent manner, like the neck of 
that bird* In another dance one man imitated the move- 
ments of a kangaroo gr axing in tlie wujods, whilst a second 
crawled up and pretended to spear him, Whou both tribes 
mingled in the dance, the ground trembled with the lieavh 
ness of their steps, and the air resounded with their w^ild 
cries. Every one appeared in high spirits, and the grou^) of 
nearly naked figures, viewed by the light of the blazing hres^ 
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all moving in Iiideotis liarmony^ formed a perfect display of 
a festival amongBt the lowesit barbarians* la Tierra del 
Fuego we have beheld iiiaay curious scenes in savage life, but 
never, I think, one ivhere the natives were in such high 
spirits, and so perfectly at their ease. After the dancing ivas 
over, the whole party formed a great circle on the ground, 
and the boiled rice and sugar was distributed, to the delight 
of all. 

After several tedious delays from clouded weather, on the 
14th of March Tve gladly stood out of King George^s Sound 
on our course to Keeling Island* Farewell, Australia ! you 
are a rising cliild, and doubtless some day will reign a great 
princess in the South ; but you are too great and ambitious 
for affection, yet not great enough for respect* I leave your 
shores without sorrow or regret. 
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ItEELIKG rSLAKE — COEAL FOUMATIOKS, 

Keelinf^ Idand — S^ing^dar appmnmcc — jiora -^2^ramp<}H of seeds — 
Birds and hisetts — ElMng and Jio^tAng springs — Fields of dead oo^'ai 
— iStones ira'nsp.ioHed in the roots of t^i^ees — Great crab — Stmgmg corah 
— Coral -mtmfj fsh — Coral formaliO'm — iMtjoon islands atolls — 

Depth at which reef-huUdinif conUs eayi lire — Vast areas interspersed 
ivith loiv eo 7 -al iskmds — Subsidence of their foundalions — Barrier reefs 
-^Fri 7 iging reefs- — Conversion of fjdnging 7^eefs into barrier reefsj and 
into atolls^ E-vidence of changes in levd — Breach'es in ba^todoi^ reefs — 
Middvi-a atolh ; their pecul^r structure — Dead and sub-mei-'gedreefs — 
A^^eas of &uhAdence a^yid eJciatian--Distribntio7i of volcanoes— Subsidence 
almu, and -vast -in a?miint. 

April 1st — We arrived in view of tKe Keeling or Cocoa 
Inlands, aituatod in the Indiair Ocetm, and about six hundred 
miles distant from the coast of Sumatra. This is one of the 
lagoondslands (or atolls) of coral formation, similar to those 
in the Low Archipelago which we ]>assed near. When the 
ship was in tho channel at the entrance, Mr. Liesk, an En^ 
glish resident, came off in his boat. The history o£ the in- 
habitants of this place, in as few woids as possible, is as 
follows : — ^ About nine years ago, Mr. Hare, a worthless 
character, brought from the East Indian archipelago a imrobor 
of Malay slaves, wdiich now, including child ren, amount to 
more than a hundred. Shortly afterwards. Captain Hoss, 
who had before visited these islands in his merchant-ship, 
arrived from England, bringing with him his family and 
goods for settlement : along with him caiiic Mr. Liesk, who 
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had been a mate iti liis vessel. Tbe Malay slaves soon ran 
av?ay from tlie islet on ivliich Mr. Hare settled, and 
joined Captain Boss’s party. Mr. Hare upon this was nlth 
mately obliged to leave the place. 

The Malays arc now nominally in a state of free^lom, and 
certainly are so as far as regards their personal treatment ■ 
but in most other points they are considered as slaves. 
From their discontented state, from their repeated removals 
from islet to islet, and perhaps also from a little mismanage^ 
ment, things are ]iot very prosperous. The island has no 
domestie quadruped, excepting the pig ; and the main v ege- 
table production is the cocoa-nut. The whole pros]>erity of tlie 
place depends on this tree ; the only exports being oil from 
the nut, and tlie nuts themselves, which are taken to Singapore 
and Mauritius, where they are chiefly used, when grated, in 
making curries. On the cocoa-nut, also, the pigs, which are 
loaded with fat, almost entirely subsist, a.s do tlie ducks and 
poultry. Even a huge land-crab is fundslied by nature witli 
the moans to open and feed on tliis most usefid production. 

TIyo ring-formed reef of the lagoon-island is surmounted in 
the greater part of its length by linear islets. On the north- 
ern or leeward side there is an opening through which vessels 
can pass to the anchorage witliin. On entering, the scene 
was very curious and rather pretty ■ its beauty, however, 
cntiiely depended on the brilliancy of the surrounding colours. 
TJie shallow, clear, and still water of the lagoon, resting in 
its greater part on white sand, is, wBen illumined by a 
vei’tical sun, of the most "vuvid green. This brilliant expau.se, 
several miles in width, is on all sides divided, either by a 
line of snoTv- white breakers from the dark heaving w^aters 
of the ocean, or from the blue vault of heaven by the strips 
of land, crowned by the level tops of the cocoa-nut trees. 
As a white cloud hero and there aflbrds a pleasing contrast 
with the azure sky, so in the lagoon, bands of living coral 
darken the emcrald-gree2i w^ater. 
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The next momirig^ after anchoring, I went on shore on 
Direction Island* The strip of dry land is only a fe\F hun- 
dred yards width : on the lagoon side there is a white 
calcareous heach, the radiation from which mirlei" this sultry 
climate was very oppressive ; and on the outer coast a solid 
broad flat of coral-rod^: served to T>rcali: the violence of the 
op on seuu Excepting near the lagoon, wlicre there is some 
sand, the land is entirely composed of rounded fragments of 
corah In such a loose, dry, stony soil, the clihiate of the 
intertropical regions alone could produce a vigorous vegeta- 
tiom On some of the smaller islets, nothing could be more 
elegant than the manner in which the young and full-grown 
cocoa-nut trees, without destroying each other’s symmetry, 
were mingled into one wood. A beach of glittering white 
sand formed a border to these fairy spots. 

I will now give a sketch of the natural history of these 
islands, which, from its veiy paucity, possesses a peculiar 
interest. The cocoa-nut tree, at the first glance, seems to 
compose the whole woodj there are, however, live or six 
£>ther trees. One of these grows to a very large size, but, 
from the extreme softness of its wood, is useless ; another 
sort affords excellent tinjber for shipbuildings Besides the 
trees, the n amber of plants is exceed ingly limited, fmd con- 
sists of insignificant weeds. In my collection, whidi in- 
cludes, I believe, nearly the perfect flora, there are twenty 
species, without reckoning a moss, lichen, and fungus. To 
tins number two trees must l>e adde<l, one of wliicli was not 
in flower, and the other I only heard of. The latter is a 
solitary ti-co of its kind, and grows near the beach, where, 
without doubt, the one seed was tln’own up by the waves. 
A guilandina also grows on only one of the islets, T do not 
include in the al>ovo list the sugar-cane, banana, some other 
vegetables, fruit-trees, and imported grasses. As the islands 
consist entirely of coral, and at one time must have existed 
as mere water- washed reefs, all their terrestrial productions 
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must have been trajisported here by the waves of the sca> 
In acGonJaiice vrith this, the ilorula has quite the charaetcr 
of a refuge for the destitute. Professor Hcnslow informs 
mo that of tho twenty species nineteen belong to different 
genera, and these again to no less than sixteen families 
Tn Holman's Travels t an account is given, on the authority 
of Mn A. S. Keating, who resided twelve mojiths on these 
islands, of the various seeds and other bodies which have been 
known to Ifave been washed on shore : Seeds and plants 

from Sumatra and Java have been didven up bv the surf on 
the wmdward side of tho islands. Among them have been 
found the kimiri, native of Sumatra mid the j^eninsula of 
Malacca ; the cocoa-nut of Balci, known by its shape and 
size ; the dadass, which is planted by the Malays with the 
pepper- vine, the latter entwining round its trunk, and sup- 
porting itsolf by the prickles on its stem ; the soap-tree ; the 
castor-oil plant ; trunks of the sago palm ; and various kinds 
of seeds iiiJ?;nown to the Malays settled on the islands, 
Tliese are all sup[>oscd to have been driven by the north-west 
monsoon to the coast of Hew Holland, and thence to those 
islands by the south-east trade-wind. Large masses of Java 
teak and yellow-wood liavo also been found, besides immense 
trees of red and white cedar, and the blue gum-wood of Hew 
Holland, in a perfectly sound condition. Ali the hardy 
seeds, such as creepers, retain their germinating power; but 
the softer kinds, among whieh is the mangostiii, are destroyed 
111 tho passage. Fishing- canoes, apparently from Java, have 
at times been washed on shore.'' It is interesting thus to 
discover how numerous the seeds are which, coming from 
several countries, are drifted over the wide ocean. Professor 
Henslow tells me he believes that nearly all the plants wLich 
T brought from these islands are common littoral sjiocies in 
the East Indian arcliipelago. From the direction, however, 

* These pliints are described in the Amijils of Xat. Hist., vol. i., 183S p, 337, 
t HolmaiVa Tnivels, toI. Iv., p. 'i7S+ * 
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of the winds and currents, it seoms scarcely possible that they 
could have come here in a direct line. If, as suggested with 
niucli prohabOity by Mr. Keating, they were first carried 
towards tie coast of New' Holland, and thence drifted hack 
together with the productions of that country, the seeds, 
before germinating, must have travelled between eighteen 
hundred and two thousand four hundred miles. 

Chamisso,* when describing the Kadack archipelago, 
situated in the western part of the Pacific, states that '* tifie 
sea brings to these i.slands the seeds and fruits of many trees, 
most of which have yet not grown here. The greater part of 
these seeds appear to have not yet lost the capability of 
,„i owing. It is also said that palms and bamboos from some- 

where in the torrid zone, and trunks of northern firs, are 
washed on shore. These firs must liave come from an im- 
mense distance. These facts are highly interesting. It 

cannot be doubted that, if there were land-birds to pick uj) 
the seeds when first cast on shore, and a soil better adapted 
for their growth tlian the loose blocks of coral, the most 
isolated of the lagoon-islands woidd in time possess a far 
more abundant flora than they now ha\'e. 

The list of land animals is even jioorer than that of the 
plants. Some of the islets are inhabited by rats, which vvere 
brought in a ship from the Mauritius, wrecked here. These 
rats are considered by Mr. Waterhouse as identical with the 
English kind, but they are smaller and more brightly coloured. 
There are no true land-birds; for a snipe and a rail {JiaUn/; 
Ph'tliippertJirs), though living entirely in tie dry herbage, 
belong to the order of Waders, Birds of this order are said 
to occur on several of the small low island.s in the Padfie. 
At Ascension, where there is no land-bird, a rail (Forphyrio 
simplex) was shot near the summit of the mountain, and it 
was evidently a solitary straggler. At Tristan Il'Acunha, 
where, according to Oarmichacl, there are only two land- 

* Kotzebue’s First Yoyftg;e, tqL liL, p. 155 

ClOO) 



© The Complete Work of Charles Darwin Online 



546 



KEELIJS^G r^LAN'T). 



birds, there is a coot. From tliese facts, I believe that the 
waders, after the irm.iimerable web-footed species, are gener- 
ally the first colonists of small isolated islands. 1 may add, 
that whenever I noticed birds, not of oceanic . species, very 
far out at sea, they always belonged to this order; and lienee 
they ^voukl naturally become the earliest colonists of any 
remote point of land. 

•Of reptiles I saw only one small lizard Of insects I took 
pains to collect every Jnnd. Exclusive of spiders, wliich were 
numerous, there were thirteen species.’^ Of these, one only 
was a beetle. A small ant swa.imted by thousands under the 
loose dry blocks of coral, and was the only true insect which 
was abnndaiit. Although the productions of the land are 
thus scanty, if wo look to the waters of the surrounding sea, 
the number of organic beings is indeed infinite. Chamisso 
has described, t the natural history of a lagoon-island in the 
Itadack archipelago ; a.ml it is remarkable how closely its 
inhabitaiits, in number and kind, resemble those of Keeling 
Island. There are one lizard and two w'aders — namely, a 
snipe and curlew. Of plants there are nineteen species, 
including a. fern ; anti some ot those are the same with those 
growing hero, though on a spot so immensely remote and in 
a difTeront ocean. 

The long strips of laud forming the linear islets have been 
raised only to tliat height to "which the surf can throw frag- 
ments of cpral, and the wind heap up calcareous sand. The 
solid flat of coral roclc on the ontside, by its breadtli, breaks 
the ilrst violence of the wmves, wliich otherwise, in a day, 
"would sweep away these islets and all their product! oi"is. 
The ocean and the land seem hero struggling for mastery : 
although terra fi7'7iut has obtained a footing, the ilenizens of 

* The thirteen f5p0RicislHilori" to the foUowingr orderfj;— In the Colr.optera, n 
elFLter ; Ortftopfe™, a, ^tyllns imd a bUttft; species j nomoptf'-ra,^ t.wo ; 

a ehryfjopn ■ two ants ; pocturm, a 

ii.nd a pterophorns (?) ; two Fjpeeio.^. 

t Kotaebno's Firiit vol. in., p. 2-2'2. 
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tlio iv^ater think their dfihn at lea^fc eqtrally good. In every 
part one moots hermit - crabs of in ore than one species,^ 
carrying on their hacks the sJiclIs which they have stolen 
from the neiglihonriiig beacli. Overhead^ numerous gannets, 
frigate-birdsj and terns rest on the trees j and the wood, from 
the many nests and from the smell of the atmosphere, might 
be called a sca-rookery. The gannots, sitting on their rude 
nests, gaze at one with a stupid yet aiigrj^ air. The noddies, 
as their name expresses, arc silly little creatures. But there 
is one charming bird: it is a small snow-white tern, which 
smootlily hovers at the distance of a few feet above one's 
head, its large black eye scanning, with quiet curiosity, your 
expression, lattlo imagination is required to fancy that so 
light and delicate a body must be tenanted by some wander- 
ing fairy spirit 

Apidl 3rrl — After service I accompanied Captain 
Fitz Boy to the settlement, situated at the distance of some 
miles, on the point of an islet thickly covered with tall cocoa- 
nut trees. Captain Boss and Mr. Liesk live in a large barn- 
like house open at both ends, and lined with mats made of 
wmvon bark. The houses of the Malays are arranged along 
the shore of the lagoon. The whole place had rather a deso- 
late aspect, for there were no gardens to show the signs of 
care and cultivation. The natives belong to different islands 
in the East Indian archipelago, but all speak the same lan- 
guage. We saw the inhabitants of Borneo, Celebes, Java, and 
fc^umatra. In colour they resemble the Tahitians, from w^hom 
they do not w^idely differ in features. Some of the w omen, 
howeve?', show" a good de^l of the Chinese character. 1 liked 
both their general expressions and the sound of their voices. 
They appeared poor, and their houses w-ere destitute of furni- 

^ The cla^ or pincers of fioine of theso crabs are most beautifully adapted, 
when tJra’wu back, to form an operculum to the sholl, nearly as perfect aa the proper 
one originally belonging to the moHnscotts animal. I was assured, and as far as my 
observation went I fniiird it so, that certain species of the hermit-crabs always urn 
certain species of ahells. 
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ture ; l>ut it evident^ from tlie plimipncfiji of the little 
children that cocoa-nuts and turtle ahord no had sustenance. 

On this island the wells are situated from which ships 
obtain water. At first sight it appears not a little remark 
able that the fresh water should regularly ehh and flow with 
the tides ; and it has evoii been imagined that sand has the 
power of filtering the salt from the sea water. These ebbing 
wells are common on some of the low islands in the West 
Indies, The compressed sandj or porous coral rock, is per- 
meated like a sponge with the salt water; but the rain which 
falls on the surface must sink ti> the level of the suiTounding 
sea.j and must accumulate there^ displacing an equal hulk of 
the salt water. As the water in the lower part of the great 
sponge-like coral mass rises and falls with the tides j so will 
the water near the surface, and this will keep fresh if the 
mass bo sufficiently compact to prevent much mechaincal 
admixture ; but where the land consists of great loose blocks 
of coral with open interstices, if a well be dug, the w<atorj as 
1 have seen, is brackish. 

After dinner wo stayed to see a curious, half supei'stitious 
scene acted by the Malay women, A large wooden spoon 
dressed in garments, and which had been carried to the grave 
of a dead man, they pretend becomes inspired at the full of 
the moon, and wdll dance and jump about. After the proper 
preparations, the spoon, held by two women, became con- 
vulsed, and danced in good time to the song of the surround- 
ing women and children. It ^vas a most foolish spectacle ; 
but Mr. Liesk maintained that many of the Malays l>elieved 
in its spiritual movements. The dance did not commence 
till the moon had risen, and it was well worth remaining to 
behold her bright orb so quietly shining through the long 
aims of the cocoa-nut trees as they waved in the even in g 
breeze. These scenes of the tropics are in themselves so 
delicious that they almost equal those dearer ones at home, 
to which Ave are bound by each best feeling of the mind. 
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The next day T employed myself in examining the very 
interesting yet simple structure and origin of these islands. 
Tlie water being imnsually smooth, I %vaded over the outer 
flat of dead rock as far as the living mounds of coral, on 
which the xswell of the open sea breaks. Tn some of the 
gullies and hollows there were beautiful green and other 
coloured fishes, and the forms and tints of ma.ny of the 
zoophytes w^ere admirable. It is excusable to grow en- 
thusiastic over the infinite numbers of organic beings with 
which the sea of the tropics, so prodigal of life, teems ; yet 
I must confess I think those naturalists w^ho have described, 
in well-known w^ords, the submarine grottoes decked wutli 
a thousand beauties, have indulged in rather exuberant lan- 
guage. 

Ajrril 6th . — I accompanied Captain Fitz Eoy to an island 
at tbc head of tlie lagoon. The channel w'as exceed ingl}^ 
intricate, winding through fields of delicateiy-hranchcd corals. 
We saW' several turtle, and two boats were then employed in 
catehiiig them. The water w-as so clear and shallow, that 
aithougli at first a tuidle quickly dives out of sight, yet in a 
canoe or boat under sail the pursuers, after no very long 
chase, ct>me up to it. A man, standing ready in the bow, at 
this moment dashes through the water upon the turtle's 
back ; tlien clinging witli both hands by the shell of its 
neck, he is carried away till the animal becomes exhausted 
and is secured. It was quite an interesting chase to see the 
two boats thus doubling about, and tlie men dashing head 
foremost into the w ater, trying to seize their prey. Captain 
Moresby informs me that in the Chagos archipelago, in this 
same ocean, the natives, by a horrible process, take the shell 
from the back of the living turtle. ^^It is covered wdth 
burning chaicoal, wdiich causes the outer shell to curl up- 
wrards ; it is then forced olf with a knife, and before it 
becomes cold flattened betw^een boards. After this barbarous 
process tlie animal is suffered to regain its native element, 
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where, after a certain time, a new shell is formed; it is, 
however, too tliin to bo of any service, and the animal always 
appears languishing and sickly.^' 

hen we arrived at the head of the lagoon we crossed a 
5^arrow islet, and found a great surf breaking on the wind- 
ward coast. T can hardly explain the reason, but there is to 
my mind much grandeur in the view o£ tho outer shores of 
these lagoon-islands. Tliero is a simplicity in the bairier- 
like heach, the margin of green bushes and tall coeoa-mits, 
tJic solid flat of dead coral rock, straived here and there with 
great loose fragments, and the lino of fuiious breakers, all 
rounding away towards eithei* haiid. The oeeim, tli rowing 
its waters over the broad reef, appears an invineible, alf- 
po wer ful enemy ; yot we see it resisted, ai^d even conquered, 
by means wdiieh at first seem most weak and inefficient. It 
is not that the ocean spares the rock of coial ; the great 
fragments, scattered over the reef and heaped on the beach, 
whence the tall cocoa-nut springs, plainly bespeak the un- 
relenting pawci' of the weaves. Kor are any periods of repouse 
granted. The long sweU caused by the gentle but steady 
action of the tiade-wind, always blowing in one direction 
over a wide area, causes breakers almost equalling in force 
those during a gale of wind in tho temperate regions, and 
which never cease to rage. It is impossible to behold these 
weaves without feeling a conviction that an island, tliough 
built of the hardest rock — let it be porphy^ry, granite, or 
quaitz— would ultiinatoJy yield and be demolished by such 
an irresistible powrer* Yet these low, insignificant coral 
islets stand and are victorious; for here another power, as 
an antagtmist, takes part in tlie contest The organic forces 
separate the atoms of carbonate of lime, one by one, from tho 
foaming breakers, and unite them into a symmetrical struc- 
ture. Let the hurricane tear up its thousand huge frag- 
inentSi, yet what Avill that tell against the accumulated labour 
of myriads of architects at work liight and day, month after 
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1X1011 th ■? '.nnis do we nee tlie soft and. gelatinous liody of a 
polypuBj tbrougli the ageney of the vital laws, conquering the 
great lueehanictil power of the waves of an ocean which 
neither the art of man nor tlio inanimate works of nature 
could successfully resist. 

We did not return on board till late in the eveningj for 
we stayed a long time in the lagoon, examining the fields of 
coral and the gigantic shells of the charna, into which if a 
man wore to put his haiidj he would not, as long as the 
animal lived, he able to withdraw it. Near tho head of tho 
lagoon I was much suq:nuscd to find a wide area, consider- 
ably more than a mile square, covered with a forest of deli- 
cately-branching corals, which, though standing upiight, were 
all dead and lotteii. At first I -was quite at a loss to under- 
stand the cause ; afterw^ards it occurred to me that it was 
owdng to the following rather curious combination of circum- 
stances. It should, how ever, first be stated, that corals are 
not able to survive even a short exposure in tlic air to the 
sun’s rays, so that theii' U[>wai'd limit of growth is deteimined 
by that of lo^vest w^atcr at spidng-tides. It appears, from 
some old charts, that Iho long island to wdndward was 
foiinerly separated by wide channels into several islets ; this 
fact is likewise indicated by the trees being 5?'ou.nger on these 
portions. Under the former condition of the reef, a strong 
breeze, by throwiiig more water over the harrier, wxmld teml 
to raise tho level of the lagoon. Now it acts in a directly 
conti'ary manner ; for the "water within the lagoon liot only 
is not increased by currents from the outside, but is itself 
blown out>vards by the foi'ce of the wind. Hence it is ob 
served that the tide Ticar the head of the lagoon docs 3 iot rise 
so high during a strong breeze as it does wdien it is calm. 
This diflerence of level, although no doubt very small, has, I 
believe, caused the death of those coral groves, wdiich under 
the former and more open condition of the outer reef had 
attained the utmost possible limit of upwaid growth. 
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A few Diiles of Keeling fclicre ia another small atoll, 

the lagoon of which is nearly filled up with coral mud. 
Captain Eoks found embedded in tlie conglomerate on the 
outer coast a wolbrounded fragment of greenstone, ratlier 
larger than a man's head : he and the men with him wmre so 
much surprised at tin's that they brought it away and pre- 
served it as a curiosity. The occurrence of this one stone, 
where every other particle of matter is calcareous, certainly 
IS very puzzling. The island has scarcely ever been visited, 
nor is it probable that a ship had been wrecked there, 
hrom the al)sence of any hotter explanation, I came to the 
conclusion that it must have come entangled in the roots of 
some large tree; wdicn, however, I considered the great 
distance from the nearest land, the combination of chances 
against a stone thns hoiug entangled, the tree washed into 
the sea, floated so far, then landed safely, and the stone 
finally so embed dod as to allow of its discovery, I was 
almost afraid of imagining a means of transport apparently 
no improbable. It w^as therefore with gi^eat interest that I 
found Chamisso, the justly distinguislied naturalist who 
accompanied Kotzebue, stating that tlio inhabitants of tlie 
liadacic archipelago, a group of lagoondslands in the midst 
of tho Pacilic, obtained stones for sharpening their instru- 
ments by searching the roots of trees winch are cast upon 
the beach. It will be evident that this must have liappened 
several times, since la’ws have been establisbcd that sneb 
stones belong to tlie chief, and a punishment is hiflicted on 
any one who attempts to steal them. When tho isolated 
[>osition of these small islands in the midst of a vast ocean — 
their great distance from any land excepting that of coral 
foimation, attested by the value which the inhabitants, who 

aie such bold navigators, attach to a stone of any kind ^ 

and the slowness of the currents of the open sea, are all 

^ Sojnti natives cmied by Kutztibiifi to Kamtseliiitka eoUect-erS stones to ttikb back 
to their country. 
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considered, the occurrence of pebbles thus transported does 
appear wonderful. Stones may often be thus carried, and if 
the island on which they are stranded is constructed of any 
other substance besides coral, they would scarcely attract 
attention, and their origin at least would never be guessed 
Moreover, this agency may long escape discovery, from the 
probability of trees, especially those loaded witli atones 
rtoatmg beneath the surface. In the channels of TIerra del 
buego large quantities of drift timber are cast upon the 
beach, yet it is extremely rare to meet a tree swimming on 
tlie water. These facts may possibly throw light on single 
stones, whether angular or rounded, occasionally found em- 
Derided in fine sedinientarj masses^. 

During another day I visited West Islet, on which the 
vegetation was perhaps more luxuriant than on any other. 
The coeoamiit trees generally grow separate, but here the 
young ones flourished beneath their tall parents, and formed 
with their long and curved fronds the most sliady arbours 
Those alone who have tried it know how delicious it is to 
bo seated in sucli shade, and drinlc the cool pleasant fluid of 
the cocoa-nut. In this island there is a large bay-liko space 
composed of the finest white sand : it is quite level, and is 
only covered by the tide at high water. From this large bay 
smaller creeks penetrate the surrounding woods. To see 
a fleld of glittering white sand, representing water, with the 
cocoa-nut trees extending their tall and waving trunks round 
the margin, formed a singular and very pretty view. 

I have before alluded to a crab which lives on the cocoa- 
nuts : It is very common on all parts of the dry land, and 
grows to a monstrous size : it is closely allied or identical 
with the Birgus latro. The frojit pair of legs terminate in 
very strong aiid heavy pincers, and the last pair are fitted 
with others weaker and much narrower. It would a.t first 
bo thought quite impossible for a crab to open a stronc' 
coeoa-nut covered with tlie husk, but Mr. Lie.sk assures me 
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that he has repeatedly seen thiK effected. The crab I’lCgiiiR 
hy tearing the husk, fibre l>y fibre, and always from that end 
under ^diich the three eye-holes are situated : Tvhen this is 
completed, the crab coinnieiiccs lianiinering with its heavy 
daws on ono of the eycdioles till mi opening is made. Then 
turning round its body, by the aid of its posterior and narrow 
pair of pinceis, it extracts the white alburninou& substance. 

I think this is as curious a case of instinct as over I heard of, 
and likewise of adaptation in structure i>etwcon two objects 
apparently so remote fiom each other in the scheme of 
nature as a crab and a cocoa-nut tree. The Birgus is 
diurnal in its habits, but every night it is said to pay a 
visit to the sea, no doubt for the purpose of moistening its 
brancliia:. The young arc likewise hatched, anti live for 
some time, on the coast. These crabs inhabit deep burrows, 
which they hollow out beneath the roots of trees, and where 
they accumulate surprising quantities of the picked fibres of 
the cocoa-nut husk, on which tJiey rest as on a bed. The 
Malays sometimes take advantage of this, and collect the 
fibrous mass to use as junk. Those crabs aie very good to 
eat ; moreover, under tho tail of the larger ones there is a 
great mass of fat, which ■Nvhen melted sometimes yields as 
much as a quart bottle full of limpid oil. It hits been stated 
by some authors tliat the Bii’gus crawds up the cocoa-nut 
trees for the purpose of stealing the nuts : I very much 
doubt the possibility of tliis j but wdth the X^andaiuis * the 
task would be very much easier. I was told by Mr. Licsk 
that on these island s the Birgus lives only on the nuts which 
have fallen to the ground. 

Ca[>taiiL Moresby informs me that this crab iniiabits the 
Chagos and Seychellc gioups, but not the neighbouring 
Maldiva archipelago. Tt formerly abounded at Mania tins, 
but only a few small ones are now found there. In the 
Pacific, this species, or one with closely allied habits, is 
* Se<? ProcccUiDga af Zoological Society, p. IT. 
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saicl* to inhabit a single coral island nortli of the Society group. 
To show the wondei'ful strength of the front j^air of pincers^ 
I may inei^tion that Oaj>taiii Moresby coiihiied one in, a 
strong tiir^box which had held biscuit, the lid being secured 
with wire ; but tlie crab timiod tiown the edges and escaped. 
Til turning down the edges it actually punclie<l many small 
holes quite through the tin ! 

T was a good deal surprised by finding two species of coral 
of the genus Millepora (M. coniplmmta and tdcicornw) ^Jos- 
sessed of the j>ow^cr of stinging. The stony branches or 
platcsj when taken fresh from the water, have a harsh feel 
and are not slimy^ although possessing a strong and disagree- 
able smelt The stinging property seems to vary in different 
specimens : when a piece was pressed or laibbcd on the 
tender skin of the face or ai'in, a [udeking sensation was 
usually caused, which came on after the intei^val of a second, 
and lasted only for a few minutes* One day, however, by 
merely touching my face with one of the branches, pain was 
instantaneously caused : it increased as usual after a few 
seconds, and remaining sharp for some minutes, w^as per- 
ceptible for half an hour, aftorw’ards. The sensation was as 
bad a.s that from a nettle, but more like that caused by the 
Physalia or Portuguese inan-of-waL-. Little red spots w-cre 
]^roduced on the tender skin of the arm, wdiicli appeared as if 
they w^ould have formed vv^atery pustules, but did not. M. 
Quoy mentions this case of the Millepora ; and I have heard 
of stingnng corals in the West Indies. Many mai^nc animals 
seem to have this powmr of stinging : besides the Portuguese 
mamof-war, mmiy jelly-fish, and tho A]>lysia or sea-slug of 
the Cape do Verd Islands, it is stated in the voyage of the 
Astfolabe that an actinia or sea-aiiemonc, as wmll as a flexible 
corallino allied to Sei'tularia, both possess this means of 
offence or defence. In the East Indian sea a stinging sea^ 
weed is said to be found 

^ and Emmett. Voyagfe, etc., vol. il, p. 
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Two species of fiali, of tlic gcoiis Hcarus, wiiioli are common 
liere, exclusively feed on coral ; both arc coloured of a 
splendid bluish -green, one living invariably in tlic lagoon, 
and the other amongst the outer breakers. Mr. Liesk 
assured us that he had repeatedly seen whole shoals grazing 
with their strong bo3^y jaws on the tops of the coral branches, 
I opened the intestines of several, and found them distended 
with yellowish calcareous sandy mud. The slimy tlisg listing 
Holuthuria-i (allied to our star fish), which the Chinese gor- 
mauds are so fond of, also feed largely, as I am informed by 
T)i\ Allan, on corals ; and the bony apparatus within their 
bodies seems well adapted for this end. These Holuthuriie, 
the fish^ the numerous burrowing shells, and ncrcidous 
w'^orms, which perforate every block of dead coral, must be 
very eiricicnt agents in producing the fine white mud wliich 
lies at the bottom and on the shores of the lagooiL A 
portion, however, of this mud, w^bich wdien w'et strikingly 
resembled ]jounded chalk, was found by Professor Ehrenberg 
to be partly composed of sllieious^ shielded infusoria. 

April JStk. — In the morning w^e stood out of the lagoon 
on our passage to the Isle of France. I am glad we have 
Ausited these islands : such for [nations surely rank high 
amongst the wonderful objects of this world. Captain Fitz 
itoy found no bottom with a line seven tlionsand two hun- 
lUed feet in length, at the distance of only two thousand 
two hundred yards fioni the shore; hence this island forms a 
lofty submarine mountain, with sides steeper even than those 
of tlic most abrupt volcanic cone. The saucer-shaped summit 
LS nearly ten miles across ; and every single atom,^ from the 
least particle to the largest fragment of rock,’ in this gi^eat 
pile — wdnch, however, is small compared wdth very many 
other lagoon-islands — bears the stamp of having been sub- 

* T of cowrae, aome soU which has been inopoTtcid here in vessels from 

ELD cl Java, and lllrcjwisc Bome ainall fragments, of pumice, drifted here by 
the waves. The one block of j^reenstonc, moreover, on the northern island must bo 
excepted. 
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jected to organic arrangement. We feel surpi-ise when 
travellers tell us of the vast dimensions of the Pyramids 
and other great ruins, hut how utterly insignificant are the 
greatest of these, when compared with these mountains of 
stone accumulated by the agency of various minute and 
tender animals ! This is a wonder which does not at first 
strike the eye of the body, but, after reflection, the eye of 
reasoi^. 

I will now give a very brief account of the three great 
classes of coral reefs— namely, atolls, barrier, and fringing- 
reefs, and will explain my views* on their formation. 
Almost every voyager who lias crossed the Pacific has ex- 
pressed his unbounded astonishment at the la.go on-islands, or 
as I shall for the future call thorn by their Indian name of 
atolls, and has attempted some explanation. Even as long 
ago as the year 1605, Pyrard de Laval well exclaimed, 
“G’est une meruille devoir cliacun de ces atollons, enuironne 
d’un grand banc de pierre tout autour, n'y ayant point 
d'artifice Irnmain.” The accompanying sketch of Whitsun- 




day .Island in the Pacific, copied from Captain Beeehey’s 
admirable voyage, give.s but a faint idea of the singulaj’ 



^ ^ These were first read before the Geological Society in May and have 
since been devcloued in a separate volimie on the ‘^Structure and Distribution of 

t Jn-ysil T?.nr-F4j ” 
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aspect of an atoll : it is one of the smallest sisie, aiul has its 
narrow islets united together in a ring- The immensity of 
the ocean, the fury of the breakers, contrasted with the 
lowness of the land and the sniootliness of the bright green 
water within the lagoon, can hardly he imaginGd without 
having been seen. 

The earlier voyagers fancied that the coral -bull ding aniinals 
instinctively huilt np tlieir gicat circles to allbrd themselves 
protection in the inner parts; but so far is this from the 
truth, that those inassive kinds to whose growth on the 
exposed outer shores the very existence of tho reef depends, 
cannot live within the lagoon, where other rl cl icatoly -branch- 
ing kinds flourish. Moreover, on this view, many species of 
distinct genera and families are supposed to combine for one 
end ; and of such a combination not a single instance can be 
found in the whole of nature. The theoiy that has been 
most generally received is, that atolls are based on submarine 
craters; but when we consider the form and size of some, the 
number, proximity, and relative positions of otlmrs, this 
idea loses its plausible character : thus, Suadiva atoll is 
forty-four geographical miles in diameter in one lino by 
thirty-four miles in another line ; Rimsky is fifty-four by 
twenty miles across, and it has a strangely sinuous margin ; 
Bow atoll is thirty miles long, and on an average only six in 
w^idth ; Menchicoir atoll consists of three atolls united or tied 
together. This theory, moreover, is totally inajsplicable to 
tho northern Mai diva atolls in the Indian Ocean (one of 
which is eighty-eight mil os in length, and between ten and 
twenty in breadth), for they are not bounded like ordinaiy 
atolls by narrow i^eefs, but by a vast number of separate 
little atolls, other little atolls rising out of the great central 
lagoon-like spaces. A third and l>etter theory was advanced 
by Chamisso, who thought that from the corals growing 
more vigorously where exposed to the open sea, as un- 
doubtedly is the case, the outer edges would grow up from 
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the general foundation before any other and that tliis 
^"ould account for tlio ring or cujnshaped structiira But 
we ftliall immediately aee that in this, as well a>s in the 
cratei' theoryj a most important consideration has been oYcr- 
Jooked, — namely, on what have the reef-building coital s, which 
cannot live at a great deptli, Vjased their massive structures? 

hTiimorous soundings were carefully taken by Captain 
Fitz Roy on the steep outside of ‘Keeling aboil, and it was 
found that within ten fathoms the prepared tallow at the 
bottom of the lead invariably came up marked with the 
impressions of living corals, but as perfectly clean as if it 
had been dropped on a carpet of turf ; as the deptli increased, 
the impressions became less numerous, but the adhering 
particles of sand more and more numerous, until at last it 
was evident that the bottom consisted of a smooth sandy 
layer: to eainy on the analogy of the turf, the blades of 
grass grew thinner and thinner, till at last the soil was so 
sterile that notliing sprang from it. Prom these observa- 
tions, confirmed by many others, it may be safely inferred 
that the utmost depth at which corals can. construct reefs is 
between twenty and thirty fatlioms, Now there are enor’ 
mous areas in the Pacific and Indian Oceans in which every 
single island is of coral formation, and is raised only to that 
Jieight to which the waves can throw up fragments and the 
vdnds pile up sand. Thus the Padack group of atolls is an. 
irregular square, five hujidrecl and twenty miles long and 
two hundred and forty broad ; the Low- arcliiiielago is 
elliptic-formefl, eight hundred and forty miles in its longer, 
and four hundred and twenty in its shorter axis: there are 
other small groups and single low' islands betwxen these turn 
archipelagoes, making a linear space of ocean actually more 
than foim thousand miles in length, in which not one single 
island rises above the specified height. Again, in the Indian 
Ocean there is a space of ocean fifteen hundred miles in 
length, including three archipelagoes, in which every island 
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is loAv and of coral formation, l^rom tlic fact of the reef- 
building corals not living at great depths, it is ahsolutoiy 
certain that throughout these vast areas, wherever there is 
now an atoll, a foundation must have originally existed 
within a depth of from twenty to thirty fatlioms from the 
surface, it is ini probable in the highest degree that broad, 
lofty, isolated, steep-sided banks of sediment, arranged in 
groups and lines hundreds of leagues in length, could have 
been deposited in the central and profouridest parts of tho 
l^aeific and Indian Oceans at an immense distance from any 
continent, and where the water is perfectly limpid. It is 
equally improbable that the elevatory forces should Itavo 
uplifted throughout tlie above vast areas iniiuinerable great 
rocky hanks within twenty to thirty fathoms, or one hundred 
and twenty to one hundred and eighty feet, of tho surface of 
the sea, and not one single point above that level ; for where 
on the whole face of the globe can we find a single chain of 
mountains, even a few hundred miles in length, with their 
many summits rising within a few feet of a given level, and 
not one pinnacle above it 1 If, then, the foundations whence 
the atolhbuilding corals sprang were not fonned of sediment, 
and if they wore not lifted up to the required level, they 
must of necessity have subsided into it ; and this at once 
solves the difficulty. For as mountain after mountain and 
island after island slowly sank beneath the water, fresli 
bases would be successively affi)rded for the growth of the 
corals. It is impossible here to enter into all the necessary 
details, but T venture to defy^ any one to explain in any 
other manner how it is possible that numerous islands 
should be distributed throughout vast areas — all the islands 
being low — all being built of corals, absolutely requiring a 
foundation within a limited depth from the surface. 

^ Tt is rc-maTk^ble that Mr. Lyell, even in the first edition of his “ Principles nf 
inferred that the amcnuit of subsidence in the Pacific must have exceeded 
that of elevation, fi'onn tho arcyi of land bein^ very fiirtiill relatively to the agents 
there tending: to form it — nameLy, the growth of coral and volcanic action. 
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Before explairimg how atoll-forrned reefs acquire their 
peculiar structure, wo must turn to the second great class— 
namely, barrier-reea These eitlicr extend in straight lines 
in front of the shores of a continent- or {>f a large island, or 
tliej^ encircle smaller islands ; in both cases being separated 
from the land by a broad iind rather dee]> chaimd of water, 
analogous to the lagoon within an atoll. It is remarkable 
how little attention lias been paid to encircling barrier-reefs, 
yet they are truly wonderful strueturcs. The following 
sketch repesents part of the barrier encircling the island of 
Eolabola in the Pacihe, as seen from one of the central peaks. 




in tills instance the whole line of leef has been converted 
into land ; but usually a snow-wdiite line of great breakei-s, 
with only here and theie a single low islet crowned with 
cocoa-nut trees, divides the dark heaving waters of the ocean 
from tlie light-green expanse of the lagoon-channel. And 
the quiet waters of this channel generally bathe a fringe of 
low alluvial soil, loaded with the most beautiful pi'od actions 
of the troj>ics, and lying at the foot of the ^^dld, abimpt, 
central mountains. 

Encircling baiTier-reefs aro of all sizes, from three miles to 
no less thaTi forty-four miles in diameter ; and that whicli 
fronts one side, and oticireles both ends, of New Caledonia, 
IS four hundred miles long. Each reef inclu<ies one, two, or 

(wu) 35 
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several rooky islands of vaiioiis licigbfe j and in one instance^ 
even as many as twelve separate islands. The reef rmis at 
a greater or less distaiieo from the inchnled land ; in the 
Bocicty arclupelago generally from one to throe or four miles ; 
hut at Ilogoleu the reef is twenty miles on the southern side^ 
and fourteen miles on the opposite or northern side, from the 
included islands. The depth within tlie lagoon-channel also 
varies much : from ten to thirty fatlionis may be taken as aii 
average^ bub at Tanikoro there are spaces no less than llfty- 
SIX fathoms or three hun fired and thirty-six feet deep. In- 
ternally, the re^d either slopes gently into the lagooirchannel, 
or ends in a perpendicnlar wall sometimes between two and 
three hundred feet under water in height : externally, the 
reef rises, like an atoll, with extreme abruptness out of the 
]>rofound depths of the ocean. What can he more singular 
than these structures ? We see an island, which may bo com- 
]>ared to a castle situated on the summit of a lofty submarine 
mountain, j>rotected by a great wall of coral-rock, always steep 
externally and sametimes internal ly, with abroad level summit, 
lierc and there breached by narrow gateways, through which 
the largest shf[-is can enter the Tsdde and deep encircling moat. 

As far as the actual reef of coi'al is concerned, there is not 
the smallest difference, in general size, outline, grouping, aud 
even in quite trifling details of structure, between a banier 
and an atoll. The geographer Balbi has well remarked, that 
an encircled island is an atoll with high land rising out of its 
lagoon; remove the land from within, ami a j>er feet atoll is left. 

But what has caused these reefs to spring up at such gi’eat 
distances frfim the shores of the included islands'? It cannot 
be that the corals wdll not grow close to the land ; for the 
shores within the lagoon-channel, W'hcn not surrounded by 
alluvial soil, are often fringed by living reefs; and we shall 
presently see that there is a whole class, wddcli 1 have called 
Fringing Ileefs from their close attachment to the shores both 
of continents and of islands. A.gain, on what have the reef- 
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bisilding corals, T^-hicli camiot live at great depths, based their 
enciicling structures ? This is a great apparent difficultyj 
analogous to that in the case of atolls, %yhieh has generally 
been overloobcd. It will be perceived more clearly by 
inspecting the following sections, which are real ones, taken 







1, Vanikoro. 2. Clambier Islands. 3. Maurua. 

The hurizoTif^l ehading shows thn barrienreefs and lagoon -obnmiels. The inclined 
filiarhng above the level of the sea (A A) shows the iictiial form of the land ■ tlie in- 
cltTiecl slwiing below this line shows its probable prolongation under water. 

in north and sontli lines, througli the islands with their 
barrici'-reefs, of Vanikoro, Gambier, and Manrua ; and they 
are laid down, both vertically and horizontally, on the same 
scale of a quarter of an inch to a mile. 

It should be observed that the sections might liave been 
taken in any direction through tliese islands, or through 
many other encircled islands, and the general features would 
have been the same. Now' bearing in mind that reef- 
building coral cannot live a.t a greater depth than from 
twenty to tliiity fathoms, and that the scale is so small that 
the plummets on the right hand show a depth of two hundred 
fathoms, on what are these barrier-reefs based ? Are we to 
suppose that each island is surrounded hy a collar-like sub- 
marine ledge of rook, or by a great bank of sediment, endin- 
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abruptly inhere the reef ends 1 If the sea had formerly eaten 
deeply into the islands before they wore protected by the 
reefs, thus having left a shallow ledge round them under 
water, the present shores would have been in variably 
bounded by gi^eat precipices ; but this is most rarely the case* 
Moreover, on this notion, it is not possible to explain why 
the corals should hayo sprung up, like a wall, from tlio 
extreme outer margin of the ledge, often leaving a broad 
space of water within, too deep for the growth of corals. 
The acoumulatioii of a wide bank of sediment all round these 
islands, and generally widest where the included islands arc 
smallest, is highly improbable, considering their exposed 
positions in the central and deepest parts of the ocean* In 
tho ease of the barrier-reef of New Caledonia, which extends 
for one huiidied and fifty miles beyond the northern point of 
the island, in the same straight line with which it fronts tho 
west coast, it is hardly possible to believe that a bank of 
sediment could thus have been straight] y deposited in front 
of a lofty island, and so far beyond its termination in the 
open seav Finally, if we look to other oceanic islands of 
about the same height and of similar geological constitution, 
but not encircled by coral-reefs, we may in vain search for 
so trifling a circumambient depth as thirty fatlioms, except 
tj^uite near to their shores; for usually land that rises 
abruptly out of water, as, do most of the encircled and non- 
encircled oceanic Lslands, plunges abruptly under it* On 
what then, I repeat, are these barrier-reefs based? Why, 
with their wide and deep moat-like channels, do they stand 
so far from the included land ? We shall soon see how easily 
these difiieulties disappear. 

We come now to our third class of Fringing ileefs, which 
will require a veiy short notice* Where the land slopes 
abruptly under water, these reefs are only a few yards in 
width, forming a mere ribbon or fiinge round the shores : 
where the land slopes gently under the water, the reef extends 
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furtlierj sometimes even as much as a mile from tlie land ; 
but in such cases the soundings outside the reef always show 
that the submarine prolongation of the land is gently inclined. 
In fact the reefs extend only to that distance from the shore 
at which a foundation within the requisite depths from twenty 
to thiifcy fathomSj is found. As far as the actual reef is 
concerned, there is no essential difference between it and 
that fomiing a barrier or an atoll ; it is, however, generally 
of less width, and consequently few- islets have been formed 
on it From the corals growling more vigorously on the 
outside, and from the noxious effect of the sediment washed 
inwards, the outer edge of the reef is the highest pait, and 
betw-een it and the land there is generally a sliallow sandy 
channel a few feet in depth. Where banks of sediTnent have 
accumulated near to the surface, as m parts of the West 
Indies, they sometimes become fringed wdth corals, and hence 
ill some degree resemble lagoon-islands or atolls ; in the same 
manner as fringing^reefs, surrounding gently- sloping islands, 
ill some degree resemble barrior-reels. 

Ko theory on tlie foimation of coral-reefs can be considered 
satisfactory which does not include the three great classes, 

e have seen that we arc driven to believe in the subsidence 
of those vast areas, interspersed with low^ islands, of which 
not one rises above the height to which the wind and waves 
can throw up matter, and yet are constructed by animals 
i-cquiring a foundation, and that foundation to lie at no great 
depth. Let us then take an island surrounded by f ringing- 
reefs, which offer no difficulty in their structure ; and let^tliis 
island with its reef, represented by the unbroken lines in the 
woodcut, slowly subside. Now as the island sinks down, 
either a few^ feet at a time or quite insensibly, we may safely 
infer, from what is known of the conditions favourable to the 
growth of coral, that the living masses, bathed by the surf on 
the margin of the reef, wffll soon regain the surface. The 
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■water, liowever, ■will encroach little l>y little on. the shore, the 
island Lecomiiig lower and smaller, and the spaee between 
the inner edge o£ the reef and the beach proportionally 
broader. A section of the reef and island in this state, after 
a subsidence of several hundred feet, is given by the dotted 
lines. Coral islets are supposed to have been formed on the 
reef ; and a ship is anchored in the lagoon-channeh This 
eliannel will bo inoro or less deep, according to the rate of 
subsidence, to the amount of sediment aceumulatod in it, and 
to the growth of the delicately branched corals wliich can 
live there. The section in this state resembles in every 
respect one drawn through an encircled island : in fact, it is 



AA. Outer edges of tlic friDglng-recfj at the level of the aea. EE. Tlic shores of 

the fringed island. , . t a t 

A 'A'. Outer edges of the reef, after its upward growth during a period of suPsid- 
ence, now converted Into a barrier, with Islets on it. The shores of the now 

enclTcled island. OC. Lagoon-clianuel. i j 

^■.B.— lu this and the following woodcut, the sulasideuce of the laud coma ce 
represented only hy an apparent rise in the level of the sea. 




a real section (on the scale o£ '517 of an inch to a mile) 
through Bolabola in the Pacific. W^e can now at once see 
why encircling barrier-reefs stand so far from the shores 
which they front. We can also perceive that a line drawn 
perpendicularly down from the outer edge of the new reef to 
the foundation of solid rock beneath the old fringiiig-reef, 
will exceed by as many feet as there have been feet of 
subsidence that small limit of depth at which the efiective 
corals caji live— the little architects having built up their 
great wall-likc maSs, as the whole sank down, upon a basis 
formed of other corals and their consolidated fragments. 
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Tims tiie difficulty on tliis head, which appeared so great, 
disappears. 

If, instead of an island, we had taken the shore of a com 
tiiient fringed witli reefs, and had imagined it to liave 
subsided, a great straight barrier, like that of Australia or 
New Caledonia, separated from the laud by a wide and deep 
channel, would evidently have been the result 

Let us take our new encircling barrier-reef, of wdiicli the 
section is now represented by unbroken lines, and which, as 
I have said, is a real section through Bolabola, and let it go 




A'A^ Outer odgea of thu biiTrlcr-rcof at ttie levtl of the sea, with islets on it. 

The shores of the Included iahind. CC, Tlio kgoon-ohaanel. 

A"A^^ Outer edges of the rcof, now converted into an atoll. C. Tlie lagoon of 
the new atolL 

N.n. — Acconlmg: to tho true scale, the depths of the lagoon- cliannel and lagoon 
arc mucli exaggerated. 

on subsiding. As the barrier-reef slowly siiJ^s down, the 
corals will go on ^ngoroiisly growdng upwards ; but as the 
island sinks, the water will gain inch by inch on the shore, 
the separate mountains first farming separate islands wdthbi 
one great reef, and finally the last and highest pinnacle 
disappearing. The instant this takes place, a perfect atoll is 
formed : I liavc said, remove the high land from wdthin an 
encircling harrier-reef, and an atoll is left, aud the land has 
been i^emoved. %Ve can now perceive how it comes tliat 
atolls, having sprung from eiicir cling barrier-reefs, lesemble 
them in general size and form, in the mannei^ in which they 
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are grouped together^ and in theli’ arrangement in single or 
double lines ; for they mn.j he eaHed nidc outline ebarts of 
tlie sunken islands over which they stand. We can further 
see how it arises that the atolls in the Pacille and Indian 
cceaiLs extend in lines parallel the generally prevailing 
strike of the high islands and gi^eat coastdincs of those oceans. 
I venturej therefore, to alfirm, that on the theory of the 
upward growdli of the cc:rals during the sinking of tli^e land,* 
all the leading features in those wonderful structures, the 
lagoon-islands or atolls^ winch liave so long excited the 
attention of voyagers, as well as in the no less wonderful 
harrier-reefs, wliether eiLchcling suiall islands or stretching 
for hundreds of miles along the shores of a continent, are 
simply explained. 

It may be asked wliether T can offer any direct evidence 
of the subsidence of barrier-reefs or atolls ; but it must be 
home in mind liow diffcult it must ever be to detect a 
movement the tendency of wliich is to hide under water the 
part affected. hTevertlieless, at K.eeli]ig atoll I observed on 
all sides of the lagoon old cocoa-nut trees undermined and 
falling; and in one place the foundation-posts of a shed, 
which the inhabitants asserted had st<iod seven years before 
just above high-water mark, but now was daily washed by 
every tide r on inquiry I found that throe earthquakes, one 
of them severe, had hoen felt here during tlie last ten years. 
At Yanikoro the lagoon-eliannel is remarkably deep, scarcely 
any alluvial soil has accumulated at the foot of the lofty 
included moniitams, and remarkably few^ islets have been 
formed l^y the heaping of fraginoiits and sand on the walMike 
barricr-rcof : these facts, and some analogous ones, led me to 

* It has been klgbly satisfactory to me to find the folio win pasjstige in pamphlet 
by Mr. Couthouj, one of the natiiralists In the great Antarctic Ksiicdition of the 
TJnit*d States : — ‘^Ilaviug p^raonally exuiniued u immtaer of corul-iBLinds. and 

resided eight months among the volcanic class having shore and partialJy eneircliug 
reefs, I rmiy he permitted to state that my own observations have iin pressed a con- 
viction of the correetoeas of the theory of Mr. Darwin." — The natursdists, however, 
of this esi>cditioii differ wffth me on some points respecting coral formations. 
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believe tLit this island jmist lately Iiave subsided and the 
reef gno^vn upwards : here, again, earthquakes are frequent 
and very severe. lu the Society archipelago, on the other 
hand, where tlie lagoon-channels are almost choked up, where 
much low alluvial land has accumulated, and where in some 
cases long islets have been formetl on the barrier-reefs— facts 

all showing that the islands have not very lately subsided 

only feeble shocks are most rarely felt In these coral 
formations, where the land and water seem struggling for 
mastery, it must be ever difficult to decide between the 
edeofe of a cluinge in the set of the tides and of a slight 
subsidence. That many of these reefs and atolls are subject 
to changes of some kind is certain ; on some atolls the islets 
appear to have increased greatly within a late periodj on 
others they have been partially or wholly washed away. The 
inhabitants of paits of the Maldiva archipelago know the 
date of the first formation of some islets ; in otlier paits, the 
corals are now flourishing on water-washed reefs, where holes 
made for graves attest the former existence of uihabited 
land. It is difficult to hclievo bi frequent changes in the 
tidal currents of an open ocean ; whereas we have in the 
earthquakes recorded by the natives on some atolls, and in 
the great fissures observed on other atolls, plain evidence of 
changes and distuihances in progress in the subterranean 
regions. 

It is evident, on our theory, that coasts merely fringed by 
reefs cannot have subsided to any perceptible amount; and 
therefore they must, since the growth of their corals, either 
have remained stationary or have been upheaved. Now it is 
remarkable Jiow generally it can be shown, hy the presence 
of upraised organic remains, that the fringed islands have 
been elevated; and so far, this is iiidiroot evidence in favour 
of our theory. I was particularly struck with this fact, 
when I found, to my surprise, that the descriptions given by 
Mil. Quoy and Galmard were applicable, not to reefs in 
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generiil, as implied bj tliemj but only to those of the fringing 
class ; iny surprise, boweveTj ceased when I afterwards found 
that, by a strange chance, all the several islands visited by 
these eminent naturalists could be shown by their own 
statements to have been elevated within a recent geological 
era. 

Not only the grand features in the structure of barrier- 
reefs and of atolls, and of their likeness to each other in form, 
size, and other characters, arc explained on the theory of 
subsidence — which theory we are independently forced to 
admit in the very areas in question, from the necessity of 
finding bases for the corals withhi the requisite depth — hut 
many details in structure and exceptianal cases can thus also 
be simply explaiiiGd. i will give only a few instances. In 
barricr-rcefs it has long been remarked with surprise that 
the passages thiough the reef exactly face valleys in the 
included land, even in cases whore the reef is separated from 
the land by a lagoon-channei so Avide and so much deeper 
than the actual passage itself that it seems hardly possible 
that the very siuall quantity of Avater or sediment brought 
doAvn could injure the corals on the reef. Now, every reef 
of the flinging class is breached by a narroAv gateway in 
front of the smallest rivulet, cAmn if dry during the greater 
part of the year ; for the mud, sand, or graA'cl, occasionally 
washed down, kills the corals on Avbich it is deposited. Con- 
sequently, Avheii an island thus fringed subsides, though most 
of the nan^ow gateways will prehably become closed by the 
outward and upAvard groAvth of the corak, yet any that are 
not closed (and some must always be kej>t open by the 
sediment and impjure Avatei' dowing out of the lagoon-channel) 
Avill still continue to front exactly the upper parts of those 
valleys at the mouths of Avhich the original basal fringing- 
reef was breached. 

We can easily see hoAv an island fronted only on one side, 
or on one side Avith one end or both ends encircled by barrier- 
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rcefe, might after long-con tinned subsidence bo converted 
either into a single wall-liho reef, or into an atoll with a great 
straight spur iirojeeting from it, or into two or three atolls 
tied together by straight reefs— all of wliich exceptional cases 
actually occur. As the recf-huilding corals require food, are 
preyed upon by other animals, arc hilled by seiUmcnt, cannot 
adhere to a loose bottom, and may ho easily earned down to 
a depth whence they cannot spring up again, w'e need feel no 
surprise at the reefs both of atolls and ban-iors becoming in 
parts imperfect. The great barrier of New Caledonia is thus 
imperfect and hrohen in many parts; hence, after long 
subsidence, this great reef would not produce one great atoll 
four hundred miles in length, but a chain or arcliipelago of 
atolls, of very nearly the same dimensions with those in the 
Maldiva archipelago. Moreover, in an atoll once breached 
on opposite sides, from the likelihood of the oceanic and tidal 
currents passing straight through the breaches, it is extremely 
improbable that the corals, especially during continued 
subsidence, would ever he able again to unite the rim ; if 
they did not, as the whole sank downwards, one atoll would 
be divided into two or mora In the Maldiva archipelago 
tliere are distinct atolls so related to each other in position, 
and separated by channels eithei- unfathomable or very deep 
(the channel between lioss and Ari atolls is one hundred ajid 
fifty fathoms, and that between the nortli and south 
Nil I and 00 atolls is two liundred fathoms in depth), that it is 
impossible to look at a map of them without believing that 
they were once more intimately related. And in this same 
archipelago, MahlosAIahdoo atoll is divided by a bifurcating 
cliannel from one hundred to one hundred and thirty-two 
fathoms in depth, in such a manner that it is scarcely 
possible to say whether it ought strictly to ho called three 
separate atolls or one great atoll not yet finally divided. 

T will not enter on many more details ; hut I must remark 
tliat tlie curious structure of tlie northern Maldiva atolls 
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receives (talking into consideration the free entrance of the 
sea through their broken maj’gins) a simple explanation in 
the upward and outward ^growth of the corals, originally 
based both on small detached roofs in their lagoons, such as 
occur in common atolls, and on bioken poi'tioiis of the linear 
marginal reef, such as bounds every atoll of the ordinary 
form. I cannot refrain from once again remai'king on the 
singularity of these complex structures : a great sandy and 
generally concajVe disk rises abruptly from the unfathomable 
ocean, with its central expanse studded, and its edge 
symmetrically bordered with oval basins of eoral-rock just 
lipping the surface of the sea, sometiinea clothed wdth vege- 
tation, and each containing a lake of clear \vater ! 

One more point in detail. As in two neighbouring archi- 
pelagoes corals flourish in one and not in the other, and 
as so many conditions before enumerated must affect their 
existence, it would be an inexplicable fact if, during the 
changes to which earth, air, and wmter are subjected, the 
reef-bunding corals wmre to keep alive for perpetuity on any 
one spot or area* And as by our theory the areas including 
atolls and barrier-reefs are subsiding, we ought occasionally 
to fin,d reefs both dead and submerged. In all reefs, owing 
to the sediment being Avaslied out of the lagoon or lagoon- 
channel to leeward, that side is least favourable to the long- 
continued vigorous growth of tlie corals ^ hence dead ]jort.ions 
of reef not unfrequcntly occur on the leew^ard side ; and 
these, though still retaining their proper ^valMike form, are 
now ill several instances sunk several fathoms beneath the 
surface. The Chagos group appears from some cause, 
possibly from the subsidence having been too rapid, at 
present to be much less favourably circumstanced for the 
groAvth of reefs than formerly : one atoll lias a portion of its 
marginal reef, nine miles in length, dead and submerged ; a 
second has only a few quite small living points which rise to 
the surface; a third and fourth are entirely dead and 
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submerged ; a fifth is a mere wreck, with its structure 
almost obliterated. It is remaikable that in all these cases 
the dead reefs and portions of reef lie at nearly tlie same 
depth-^ -namely, from six to eight fathoms beneath the surface 
as it they had been carried down by one uniform movement. 
One of these ‘Oialf -drowned atobs/^ so called bv Captain 
Moresby (^to whom I am indebtod for niuch invaluable in- 
form a tioTr), is of vast size — namely, ninety nautical miles 
across in one direction, and seventy miles in another line ; 
and is ill many respects eminently curious. As by our 
theory it follows that new atolls will generally be formed in 
eacii new area of subsidence, two weighty objections rniglit 
have been raised— namely, tliat atolls must be increasing 
indefinitely in number - and secondly, that hi old areas o1 
subsidence each separate atoll must be increasing indefinitely 
ill thickness, if proofs of their occasional destruction could 
not have been adduced. Thus have we traced tlie history of 
these great rmgs of coral-rock, from their first origin through 
their normal changes, and througli the occasional accidents 
of their existence, to their death and final obliteration. 

Ill my volume on “ (yoral Formations ” I have publislicd a 
map, in wTiich I have coloured all the atolls dark-blue, the 
barrier-reefs pale-blue, and the fringing-rcefs red. These 
latter reefs have been foimed wliilst the land has been 
stationary, or, as appears from the frequent pix^sencc of uji- 
raised organic remains, whilst it has been slowly rising: 
atolls and barrier-reefs, on the other hand, have grown up 
during the directly opposite movement of subsidence; which 
movement must have been veiy gradual, and in the case of 
atolls so vast in amount as to have buried every mountain 
summit over wide ocean-spaces. Mow in this map wm see 
that the reefs tinted pale and dark blue, which liave been 
produced by the same order of movement, as a general rule 
manifestly stand near each other. Again we see, that the 
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areas with the two hlne tints are of wide extent, and that 
they lie separate from ex tensive Lines of coast coloured red, 
— hoth of which circumstances might natn rally Imve been 
inferred, on the theory of the nature of the reefs having been 
governed by the nature of the earth^s movement. It de- 
serves noticG, that in more than one instance, where single 
red and blue circles approach near each other, I can sliow^ 
that there have been oscillations of level; for in such cases 
the lefi or fringed circles consist of atolls, originally by our 
theory formed, during subsidence, but Rubsoquently uph caved : 
and on the other hand, some of the palo-blue or encircled 
islands are composed of coral-rock, whioli must have been 
uplifted to its present height before that subsidence tot^k 
place, during wdiich the existing barrier-reefs grew upwards. 

Authors have noticed wdtli surprise that although atolls 
are the commonest coral structures throughout some enormous 
oceanic tracts, they are entirely absent in other seas, as in 
the West Indies. We can now at once perceive the cause; 
for wliere theie has not been, subsidence at(>lls cannot have 
been formed, and in the case of the West Indies, and parts 
of the East iiidies, these tracts arc known to have Ijcen 
rising w-ithiri a recent period. The larger areas, coloured 
red and blue, are all elongated ; and between the two colours 
there is a degree of rude alternation, as if the rising of one 
had bal aimed the sinking of the other. Taking into con- 
sideration the proofs of recent elevation both on the fringed 
coasts and on some others (for instance, in South America) 
where there are no reefs, we are led to conclude that the 
great continents are for the most part rising areas; and fiom 
tlie nature of the coral-reefs, that the central parts of the 
great oceans are sinking areas. The East Indian archipelago, 
the most broken land in the "world, is in most parts an area 
of elevation, but surrounded and penetrated, probaldy in 
more lines than one, by narrow .areas of subsidence. 

I have marked with vermilion spots all tlie many known 
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active volcanoes witliiii tlie limits of this same map. Tlieii' 
entire ahsenco from every one of tlie great subsiding areas, 
coloured eitlicr pale or dark blue, is most striking ; and not 
less so is the coincidence of the chief volcanic chains witli 
the parts coloured red, which we are led to conclude have 
either long remained stationary, or more generally have heen 
recently upraised. Although a few of the vermilion spots 
occur within no groat distance of single circles tinted blue, 
yet not ono single active volcano is situated within seveial 
hundred miles of an archipelago, or even small group of 
atolls. It IS, therefore, a striking fact that in the Friendly 
ai-chipclago, which consists of a grouj) of atolls npheaved 
and since partially worn down, two volcanoes, and perhaps 
more, are historically known to have been in action. On 
tlie other hand, altliough most of tho islands in the Pacific 
which are encircled by barrier-reefs ai-e of vi^canic origin, 
often with the remnants of craters still distinguishable, not 
one of them is known to liave ever been in eruption. Hence 
ni these cases it would appear that volcanoes burst forth 
mto action and become extinguished on tho same spots, ac- 
cording as elovatory or subsiding movements prevail there. 
A'umberless facts could be adduced to prove that upraised 
organic lemains ai-e common wherever there are active vol 
canoes; but until it could be shown that in areas of suhsideiico 
volcanoes were either absent or inactive, the inference, how- 
ever probable in itself, that their distribution dejiended on the 
rising or falling of the cartlrs surface, would have been 
hazardous. But now, I think, we may freely admit this 
important deduction. 

Taking a final view of the map, and bearing in mind the 
statements made with respect to the upraised organic remains, 
we must feel astonished at the vastness of the areas which 
have suffered changes in level, cither upwards or downward.s, 
within a period not geologically remote. Tt wmuld appear^ 
also, that the clevatoiy and suhsiding movements follow 
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nearly tlie same Throughout the spaces interspersed 

T?v^ith atollsj where not a single peak of high land has been 
left above the level of the sea, the sinking must have been 
mrnense in aniouiit The sinking, moreover, whether con- 
tinuous, or recurrent with intervals suilicieiitly long for the 
corals again to bring up their ii^dng edifices to the surface, 
must necessarily have been extremely slow* Tliis conclusioji 
is probably tlie most important one which can be deduced 
from the study of coral formations ; and it is one which it is 
difficult to imagine how otherwise it could ever liave been 
arrived ah !Nor can T <^uite pass over the probability of the 
former existence of large archipelagoes of lofty islands, where 
now only rings of coral-rock scarcely break the open expanse 
of the sea, throwing some light on the distribution of the 
inhabitants of the other high islands, now left standing so 
imm,ensely remote from each other in the midst of the great 
oceans. The reef-constructing corals have indeed reared and 
preserved wonderful memorials oi the subterranean oscilla- 
tions of level. We see in each barrier-reef a proof that the 
land has there subsided, and in each atoll a monument over 
an island now lost. We may thus, like unto a geologist wlio 
bad lived his ten thousand years and kept a record of tlie 
passing changes, gain some insight into the greu^t system by 
which the surface of this globe lias been broken up, aud land 
and water interchanged. 
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MaU7*itiujs^ bmuUful appearaifi^e of—&rmt c-rateriform rin^ of momiiams-- 
Ifindu^ — Hele^m — JlUtor^ of the d^mf/cs iri th^ t-egelaiion — Cause oj 
tho esc.tmci’ion of la?id-sheUs — Aneensiou — Variation in th-e ratii 

— Volcanio hon}ibs^—Bcds of infusoria—Bakia — Brazil — Ii^pkaidour of 
tropical acencrff — Pernambuco — Sinr/iilar rccfSl&vm'i/ — Eeturn to En- 
fjiand — Rtiro^ptci on o^r voyage, 

Af>Til 29th , — Til the Dioriiing passed round the northern 
end of Mauritius, or tlie Isle of Erance* Erom tliis point of 
view the aspect of the island equalled tlio expectations raised 
by the many welhknown descriptions of its beautiful scenery. 
The sloping plain of the Pample mousses, interspersed with 
houses and coloured by the large fields of sugar-cane of a 
bright green, composed the foreground. The hrilliancy of the 
green was the more r emart able because it is a colour wdiich gen- 
erally is conspicuous only from a very short distance. Towards 
the centre of the island groups of wooded mountains rose out 
of this highly-cultivated plain ^ their summits, as so commonly 
happens with ancient volcanic rocks, being jagged into tbo 
sharpest points. Masses of white clouds were collected 
around these pinnacles, as if for the sake of pleasing the 
stranger's eye. Tlie whole island, with its sloping border 
and central mountains, w^as adorned with an air of perfect 
elegance. The scenery, if I may use such an expression, 
appeared to the sight harmonious. 

I spent the greater part of the next day in Avalking about 
( 100 ) 37 
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tlie tuwii and visiting dillerent people. The town is of con- 
siderable siKOj and is said to eontaiii twenty thousand irdiabi- 
tants : the streets are very clean and regular* Although the 
island has been so many years under the English govem- 
ineiitj the general cliaracter of the place is quite French. 
Englishmen speak to their servants in Ereiieh^ and the shops 
are all French; indeed I should think that Calais or Boulogne 
was much more Anglified* Thero is a very pretty little 
theatre in which operas are excellently performed* We were 
also surprised at seeing large booksellers^ shops^ with well- 
stored shelves. Music and reading bespeak our approach to 
the old Tvorld of civilization ; for in truth both Australia and 
America are ne’w worlds. 

The A- arious races of men walking in the streets afford tlie 
most interesting spectacle in Port Louis. ’Convicts from 
India are banished here for life : at present there are about 
eight hundred j and they are employed in vaiious public 
works. Before seeing these p^oplcj I had no idea that the 
inhabitants of India were such nobledooking figures. Their 
skin is extremely darkj and many of the ohler men had largo 
mustaches and beards of a snow-AsLite colour : this^ together 
Avith the fire of their expression, gave them quite an impos- 
ing aspect. The greater number had been banished for 
murder and the Avorst crimes ; others for causes AvLich can 
scarcely be considered as moral faults, such as for not obey- 
ing, from superstitious motives, the English laAvs* These 
men are generally quiet and avcII- conducted : from their out- 
ward conduct, their cleanliness, and faithful observance of 
their strange religious rites, it was impossible to look at them 
with the same eyes as on our Avretched convicts in !New 
South Wales. 

3/ct^ Isl — Sunday* I took a quiet walk along the sea- 
coast to the north of the town* The plain in this part is 
quite uncultivated. It consists of a field of black laA^a, 
smoothed oA^er Avith coarse giuss and bushes, the latter being 
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clneHy mimosas. The sccneiy may he (icscrilied as intermedi- 
ate ill character between tliat of the Galapagos and of Tahiti ■ 
but this will convoy a definite idea to very few jiersons. It 
IS a very pleasant country, but it has neither the charms of 
Tahiti nor the grandeur of liraisiL The next day T aseended 
La Police, a mountain so called from a thumb-like projection 
which nses close behind the town to a height of two thousand 
SIX liundred foot, Tlie centre of the island consists of a great 
platform surrounded by old broken basaltic mountains, with 
their strata dipping seawards. The central platform, formr'd 
of comparatively recent streams of lava, is of an oval shape 
thirteen geographical miles across in the line of its shorter 
axis. The exterior bounding mountains come into that class 
of structures called craters of elevation, which are supposed 
to have been formed not like ordinary craters, hut bv a great 
and sudden u^jbeavah There appear to mo to be' insuper- 
able objections to this view: on the Other hand, I can hardly 
believe, in this and in some other cases, that these marginal 
oraterifoi-m mountains arc merely the basal remnants of im- 
mense volcanoes, of which the summits oitlicr have hcen 
blown off or swallowed up in subterranean abysses. 

Ih'om our elevated position we enjoyed an excellent view 
ov er the island. The country on this side appears prettv 
well cultivated, being divided into fields and studded with 
farm-houses, I was, however, assured that of the whole land 
not more than half is yet in a productive state. If such he 
Hie ease, considering the present large export of sugar, this 
island, at some future period when thickly peopled, will be 
of gj'eat value. Since England has taken possession of it, a 
period of only twenty-five years, the export of sugar is said 
to have uicreased seventy-fivefold. One great cause of its 
prosperity is the excellent state of the roads. In the neirii- 
bouring Isle of Eourbon, which remains' under the Erenoh 
govei-nment, the roads are still in the same miserable state as 
they were hero only a few years ago. Although tho TVeiich 
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residents imist ha ve largely profited by the increased j>rosperity 
of their island^ yet the English government is far from popular* 

i^rd . — 111 the evening Captain Lloyd, the Surveyor-general, 
so well known from liis examinatLon of the Isthmus of 
Panama, invited Mr. Btokes and myself to his country-house, 
wdiich is situated on the edge of WiUieini Plains, and about 
six miles from the port. We stayed at this delightful place 
two days : standing nearly eight hundred feet above the sen,, the 
air vras eool and fresh, and on every side there were delightful 
vfalks. Close by, a grand ravine lias been worn to a depth of 
about five hundred feet through the slightly inclined streams 
of lava, which have flowed from the cential platform. 

6th . — Captain Lloyd took us to the Riviere Noire, whicli 
is several miles to the southward, tliat I miglit examine some 
rocks of elevated coral. We passed through pleasant gardens 
and fine fields of sugar-cane growing amidst huge hlocks of 
lava. The roads were bordered by hedges of mimosa, and 
near many of the houses there were avenues of the mango. 
Some of the views, where the peaked hills and the cultivated 
farms were seen together, were exceedingly picturesque ; and 
we were constantly tempted to exclaim, How pleasant it 
would be to pass one^s life in such quiet abodes Captain 
Lloyd possessed an elephant, and he sent it half vray with' us, 
that we might enjoy a ride in true Iiirlum fa^shiom The cir- 
cumstance wdiich surprised me most was its quite noiseless step. 
This elephant is the only one at present on the island; but it 
is said others will be sent for* 

May 9th . — We sailed from Port Louis, and, calling at the 
Cape of Good Hope, on the 8th of July we arrived oil' Bt. 
Helena, This island, the forbidding aspect of which luis 
been so often described, rises abruptly like a huge black 
castle from the ocean* Near the town, as if to complete 
nature's defence, small foils and guns fill up every gap in 
the rugged rocks. The tovvn runs up a flat and narrow 
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valley \ tl>e houses look respectable, and are intersjjersed 
with a very few gi^cen trees* WIicti aj>proacbiiig the aTiclior- 
age there was one striking view — -an irregular eastlc perch e<i 
on the summit of a lofty liillj and surrounded by a few scah 
terod lir- trees, boldly prfyccted against the sky. 

Ihe ].iGxt day I obtained lodgings witliiii a stone’s throw 
of Napoleons tomb.'^ It was a capital central situation, 
whence I could make excursions in every direction, Duriner 
the four days I stayed here, I wandered over the island from 
morning to night, and examined its geological history. My 
lodgings Avere situated at a height of about two thousand 
feet: here the Tveather "was cold and boisterous, with constant 
showers of ra,iip and every now and then the whole scene 
w-as veiled in thick clouds. 

Near the coast the rough lava is quite bare. In the 
central and higher parts, feldspathic rocks by their decom- 
position have produced a clayey soil, which, where not 
covered by vegetation, is stained, in broad ban<ls of many 
bright coloui's. At this season the land, moistened bv con- 
stant showers, pioduces a singularly bright green pastm^, 
which, lower and lower dowm, gradaially fades away, and at 
last disappears. In latitude 16'^, and at the trifling elevation 
of hfteen hundred feet, it is surprising to behold a vegetation 
possessing a character decidedly British, The hills arc 
or{>wncd with irregular plantations of Scotch firs; and the 
sloping banks are tliickly scattered over with thickets of 
gorse, covered with its bright yellow dowers, Weeping- 
wdllows arc common on the barJ^s of the rivulets ; and the 
hedges are made of the blaeklieiTy, producing its w^cll-known 
fruit, Whon w^e consider that the number of plants now 
found on the island is seven hundred and forty-six, and that 
out of tliese fiftj-tW'O alone are indigenous species, the rest 

After thfi Tolumes flf eloquence which htiVe poured forth on this gubjeot, it is 
tiangoroiis even to nicntion the tomb. A modem traveller, in twelve lincg, burden a 
the poor little laland with ttie following titles ;‘-lt la a grave, tomb, pyramid, oemc- 
t^ry, sepulchre, catacomb, sareophaj^us, miaurot, and inaugoleuiu 1 
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having been imported, and mot^t of tliein from England, we see 
tlie reason of the Eiitisli character of the vegetation, Man 3^ 
of these English plants appear to flourish better than in 
their nativo couiitiy; some also from the opposite quarter 
of Australia suec;eed romarhably well. Tlie many imported 
species must have destroyed some of the native hinds ; and 
it is only on tlie highest and steepest ridges that the in- 
digenous flora is now predominant. 

The English, or leather Welsh character of the sceneryj is 
kept up b}^ the numerous cottages and small white houses ; 
some buried at the bottom of the dee]>est valley s, and others 
mounted on the crests of the lofty hills. Some of the views 
are striking, — for instance that from near Sir W. Eoveton's 
house, where the bold peak called Lot is seen over a dark 
wood of firs, the whole being backed by the red water- worn 
mountains of the southern eoast. On viewing the island 
from an eminence, the first circumstance which strikes one 
is the number of the roads and forts : the labour bestowed 
on the public works, if ono forgets its character as a prison, 
seems out of all proj)ortion to its extent or value. Tlierc is 
so little level or useful land, that it seems surprising how so 
many people — about live thousand — can subsist heie. The 
low^cr orders, oi' the emancipated slaves, are, I believe, ex- 
tremely j>oor : they complain of the want of work. From 
the reduction in the number of public servants, owing to the 
island having been given up by the East India Company, 
and the consequent emigration of in any of the richer people, 
the poverty probably w^ill increase. The chief food of the 
working class is rice with a little salt meat : as these aiticles 
are not the products of the island, but must be purchased 
with immey, the low Avages tell heavily on the poor people. 
Koav that the people are blessed Avith freedom, a right Avhicli 
I believe they A-alue fully, it seems probable that their num- 
bers Avill quickly increase ] — if so, %vliat is to become of the 
little state of St, Helena '? 
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My guide Av-as an elderly man, who had been a goatherd 
when ^a hoy, and knew- every step amongst the rocks- lie 
WEis of a race many times crossed, and although with a dusky 
skm, Jio had not the disagreeahlo expreasioTi of a mulatto. 
He was a very civil, quiet old maii; and such appears the 
eharacter of the greater number of tlie lower classes. It was 
sti Etnge to my oars to hear a man, nearly white and respect- 
ably dressed, talking T,vith indifference of the times when he 
was a slave. "With my companion, who carried our dinners 
Mid a horn of water, which is quite necessary, as all the water 
in the low'er valleys is saline, I every day took long walks. 

Keneatli the upper and central green circle, the wild 
I'alleys are quite desolate and un tenanted. Here, to the 

geologist, there were scenes of high interest, showing suoee.s- 
sive cliaiigos and eom]>licated disturbances, Accordmg to 
my view^s, St. Helena has existed as an island from a very 
remote epoch; some obscure proofs, however, of the elevation 
of the land aie still extant I believe that the central and 
highest peaks form parts of the lim of a great crater, the 
southern half of which has been entirely i-emoved by the 
w'avcs of the sea : there is, moreover, an external wall of 
black basaltic rocks, like the coast-mountaiins of Mauritius, 
w'hich are older than the central volcanic streams. On the 
higher parts of the island, considerable numbers of a shell, 
long thought a marine species, occur embedded in the soil! 
It proves to be a Cochlogena, or lEiiid-shell of a very peculiar 
forni : * ^vith it I found six other kinds, and in another spot 
an eighth species. It is remarkable that none of them are 
now found living. Their extinction has probably been 
caused by the entire destruction of the woods, and tlie 
consequent loss of food and shelter, which occurred during 
the early part of tlie last century, “ 



« ot this slwll found by me in one 

SS’rcnftpur * vnrictj-, from another set of specimens procured from a 
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Tho liJfcjtoiy of the changcf^ wliioh the ele’^^atccl plains of 
Long wood and Dead wood liave undergone, as given in 
General Leatsoids account of the island, is extremely curious. 
Both plains, it is said, in former times wore covered with 
%vood, and were therefore called the Great Wood. So late as 
the year 1716 there were many trees, hut in 1724 the old 
trees had mostly fallen; and goats and hogs had been 
suffered to r'auge about, all the young trees had been killed. 
Tt appears also, from the oHieial records, that the ti^ees were 
unexpectedly, some years afterwards, succeeded by a wire 
grass which spread over the whole surface.* General Beat- 
son adds, that now this jilain is covered with fine sward, 
and is become the finest piece of pasture on the island/' 
The extent of surface probably covered by wood at a former 
pf^riod is estimated at no less than two thousand acres : at 
the present day scarcely a single tree can be found there. 
It is also said that in 1709 there were quantities of dead 
trees in Sandy Bay : this place is now so utterly desert that 
nothing but so well attested an account could have made me 
believe that they could ever have grown tliere, Tlie fact 
that the goats and hogs destroyed all the young trees 
they sprang up, and tliat in the course of time the old ones, 
which wore safe from their attacks, perished from age, seems 
clearly made out. Goats were introduced in the year 1502 ; 
eighty-six years afterwards, in the time of Cavendish, it is 
known that they were exceedingly numerous. More than a 
century afterwards, in 1731, when the evil was complete 
and irretrievable, an order was issued that all stray animals 
should be destroyed. It Is very interesting thus to hnd that 
the aiTival of aniuials at 8t, Helena in 1502 did not cliaiige 
the whole aspect of the island, until a period of two hundred 
and twenty years had elapsed; for the goats were introduced 
in 1502, and in 1724 it is said “the old trees had mostly 
fallen. ' Tlrcro can be little doubt that this great cliange 

* BejitsQn's St. Helena. ' Introductory chapter, p. 4. 
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ill tiio vegotation aifocted not only tlie land-sliolls, causing 
nigiit spccios to bcoomo extinct, hut likewise a multitude of 

insects. 

St* Helena, situated so remote from any coiitinciit, in the 
nndafc of a great ocean, and possessing a niiique ilora, excites 
our curiosity* The eight land-shells, though now extinct, 
and one living su coin ea, are peculiar species found nowhere 
else. Mr. Cuming, however, in£(nu7is me that an Ejigllsh 
helix is coim^ion here, its eggs no doubt liaving been im- 
ported in some of the n>aiiv intro<.luced plants. Mr. Cuming 
collected on. the coast sixteen species of sea-sholls, of which 
seven, as far as lie knows, are con lined to this island. Eirds 
and insects,^ as might have been ex]>octed, are very few in 
imniber ; indeed I believe all the birds have been introduced 
vithin late years. Cartridges and pheasants are tolerably 



Among theae few mr^ccts, I was surprised to find a. small aphodius (nov. .Tper.) 
and an myctes, be>tb. extremely numerous imder tlmig. When the if^lalld was 

escepliing perhaps a mouse; it 
therefore, a 4 hmciilt point to ascertain wLet.lmr these stereovoroua insects 
' . betit imi^orted by aecident, vt if aborigines, <m what food they formerly 

subsisted. On the banks of the TUt\ w^licre, from the vsust number of and 
oraes, the fine plajiis of turf are richly manured, it U vain to seek the maTiy 
kinds of dung-fee ding beetles winch occur so abundantly in Europe. I observed 

^ Europe generally feed on decayed 
vegetable tJu^itter) and two speetes of phaiiams, common In sneb feituations. On tJie 

Xndanflud -f^ h of phane^usi is cxeeetTlngJy 

tbe dung of the cattle in large earthen balls beneath the 
nf T believe that the genus Plmnasus, before the introduction 

^^^^u^engers to man. In Enrope, beetles, wbiob find support in 
tbc matter which ba^ already contributed towards the life of other and larger 
animal?:, arc so numerous tJiat there must be considerably more than one hundred 
d flerent aii^eios C^nsldeiing this, and observing what a quantity of foed of tlus 
disfl the plains of La Plata, I imagined I saw am instance where man had 

V animals are linked together in their native 

l iemcns Land, however, I found four species of ontbopbagus, 
vJt one of a tbmi genns, very abundant under the dung of cows; 

yet these latter animals bail been then introduced only tliirty-thrce Tears. Pre- 
liangaroo and siome other smaU animals were tile only 

sor n quality from that of their siicces- 

Borg mtroduceil by nian. In England the greater number of stercovorous beetles 

n they ilo not depend imlifferently on any 

T Mmped f4^ tbe means of subsistence. The change, therefore, in habits which 
fit ^ ^>^^iueD's Land ig highly remarkable. I am indebted 

lltT r ;■ ^ hope, will permit me to call him my master in 

entomology, for giving me the uameg of the foregoing insects ^ 
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abuiida,nt. The ieland in much toe English not to be subject 
to strict game-laAvs. I ^\"as told of a more unjust sacrifice 
to such ordinances than I ever lieard o£ even in Eitgland, 
The poor people formerly used to burn a plant which grows 
on the coast-i'ocks, and expoi-t the soda from its ashes ; but 
a peremptory order came out prohibiting this practice^ and 
giving as a reason that the partiidges would have nowhere 
to build ! 

In my walks I passed more than once over the grassy 
plain, bounded by deep valleys, on wliich Longwood stands. 
VTewed from a short distancOj it appears like a respectable 
gentleman^s country-seat. In front there are a few cultivated 
fiekLs, and beyond them the smooth hill of coloured rocks 
called the Flagstaff, and the rugged square black mass of the 
Barn, On tlie wliolo tlic view was rather bleak and unin- 
teresting. The only inconvenience I suffered during my 
walks was from the impetuous winds. One day 1 noticed 
a curious circumstance. Standing on the edge of a plain, 
terminated by a great clilFof about a tliousaiid feet in depth, 
I saWj at the distance of a few' yards right to ’windw'arcjl, 
some tern struggling against a very strong breeze, whilst 
where I stood the air yvas quite calm. Approaching close 
to the brink, where the current seemed to be deffected up- 
wards from the face of the cliff, T stretched out my arm, and 
immediately felt the full force of the wind : an invisible 
barrier, two yards in wd<lth, separated perfectly calm air 
from a strong blast [ 

I so much enjoyed my rambles among the rocks anti 
mountains of St. Helen a, that T felt almost sorry on the 
morning of tho 14th to descend to the town. Before noon 
I was on board, and the J] eagle made sail. 

On the 19th of July we reached Ascension. Those who 
have behold a volcanic island, situated under an arid climata, 
will at once be able to pi etui e to themselves the appearance 
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of AscBUFsiou. Tliey -will imagine smooth eoiiicai hills of a 
bright red colour, with their summits generally truncated, 
lisiiig separately out of a level surface of black rugged lava. 
A principal mound in tlic centre of the island seems the 
father of the lesser cones. It i.s called (Irceii Hill, its name 
being taken fi’ora the faintest tinge of tliat colour, wdiich at 
this time of the year is barely perceptible from the anchorage. 
To complete the desolate scene, the black rocks on the coast 
arc lashed by a wild and turbulent sea. 

iho settlement is near the beach; it conaLsts of several 
houses and baiTacks placed irregularly, but well built of 
white freestone. The only inhabitunts are maTines, and 
some negroes liberated from slave-ships, who are paid and 
Wotuallcd by government. There is not a private person on 
the island. Many of the mai-ines appeared well contented 
with their situation; they think it bettor to serve their 
one-and-twenty years on shore, let it bo what it may, than 
in a sliip : in this t;boice, if I were a marine, I should most 
hea,itily agree. 

The next morning 1 ascended Green Hill, two thousand 
eight hundred and forty feet higli, and thenco walked acros!^ 
the island to the windwar<l point. A good cart-road leads 
from tho coast-settlement to the houses^ gardens, and fields, 
placed near the siimiuit of the central mountain. On the 
roadside there ai'e milestones and likewise cistcroSj wliere 
each tJurstj passer-by can drink some good water. Similar 
care is displayed in each jiart of the establishment, and 
especially in the management of the s]>rings, so that a single 
drop of water may not he lost ; indeed the whole island may 
be compared to a huge ship kept in first-rate order. I could 
not help, whe?^ admiring the active industry which had 
cieated such eOects out of such means, at the same time 
regretting that it had been wastefi on so poor and trilling an 
eiul M* Lessoi^ has remarked with justice, that the English 
nation alone would have thought of making the island of 
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As^consioii a prodiiictiyc spot ; any other people won Id liave 
held it as a mere fortress in the oceam 

Kear this coast notliing grows; farther irlaiidj an occa- 
sional grec]i castor-oil plantj and a few grasshoppers^ true 
friends of the desert, may be met with. Some grass is 
scattered over the surface of tlie central elevated i-egioii, 
and the whole much resembles the worst parts of the Welsh 
mountains. But scanty as tlie pasture appears, about six 
hundred sheepj many goats, a few cows and horses, all thrive 
well on it. 

Of native animals, lamhcrabs and rats swarm in nuinbers. 
Wliether tho rat is really indigenous may well be doubted. 
Thei’c are two varieties as described by Mr. Waterhouse : 
one is of a black colour, with fine glossy fur, and lives on the 
grassy summit ; the other is brown- colon red and less glossy, 
with longer hairs, and lives near the settlement on the 
coast. Both these varieties are one4hird smaller than the 
common black rat (^M. rattus)^ and they difTer from it both 
in the colour and character of their fur, but in no other 
essential respect. I can Imrdly doubt that these rats (like 
the common mouse, which has also run wild) have been 
imported, and, as at the Galapagos, have varied froni the 
effect of the new conditions to which they liave been ex- 
posed ; hence the variety on the suminit of the island dihers 
from that on the coast. 

Of native birds there are none ; but the guinea-fowl, im- 
ported from the Cape dc Yerd Islands, is abundant, and the 
common fowd has likewise run wild. Home cats, wdiich were 
originally turned out to destroy the rats and mice, have in- 
creased so as t<i become a great ]daguc. The island is en- 
tirely wdthout trees ; in which, and in every other respect, it 
is very far inferior to Bt, Helena. 

One of my excursions took me towards tlic south-western 
extremity of the island. The day w as clear and hot, and I 
saw the island, not smiling with beauty, but staring with 
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leaked hideoiisiietiR. Tlie lava streams ai‘e covered with 
I’j urn mocks, and are nigged to a degree wliieli, geologically 
speakingj is not of easy exp] anatioiu The inter veniiig spaces 
are concealed with layers of pumice^ ashes, and volcanic tulh 
Whilst passing this end of the island at sea, I could not 
imagine what the white patches were wdth which the wdiole 
plain was mottled ; I now found that they were sea-fowl, 
sleeping in sncli full confidence, that even in midday a man 
eon Id walk up and seize hold of them ! Those birds were the 
only living creatures I saw during the whole day. On the 
beach a great surf, although the hreezo was light, came 
tumbling over the broken lava rocks. 

The geology of this island is in many respects iiiterestiiig. 
In several places I noticed volcanic bombs ; that is, masses 
of lava wdiLch have been shot through tlic aii whilst fluid, 
and have eoiiscquently assumed a spherical or pear shape. 
ISTot only their external form, but in several cases their 
internal structuie, shows in a very curious manner that tliey 
have revolved in their aerial course. The central part is 
coarsely cellnlar, the cells decreasing in size towards the 
exterior, where there is a shell-like case, about the third 
of an inch in thickness, of compact stone, whicli again is 
overlaid by the outside crust of iinely cellular lava T think 
there can be little doubt, first, that the external crust cooled 
rapidly in the state in which we now see it ; secondly, tliat 
the still fluid lava within was packed by the centrifugal 
force, generated by the revolving of the bomb, against the 
external cooled crust, and so produced the solid shell of 
stone : and lastly, that the centrifugal force, by relieving the 
pressure in the more central parts of the bomb, allowed the 
heated vapours to expand their cells, thus forming the 
coarsely cellnlar mass of the centre. 

A hill, formed of the older series of volcanic rocks, and 
which has been incorrectly considered as the crater of a 
volcano, is remarkable from its broad, slightly hollowed, and 
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circular summit having been filled up with many successive 
layers of ashes and fine scoria?. These saucer-shaped layers 
crop out on the margin, forming perfect rings of many 
liiftbrent colours, giving to the summit a most fantastic 
appearance* One of these rings is white and broad, and 
resembles a course rouiui which horses have l^ccn exercised ; 
hence the bill has been called the Oevil^s Hiding School I 
brought away specimens of one of the tufacoous layers of 
a pinkish colour, and it is a most extraoi'dinary fact that 
Professor Pbrciiberg^ finds it almost wholly ct^mposed of 
matter wdiich has been organize ?d : he detects in it some 
silicious-shi elded, fresh- water infusoiia, and no less than 
twenty-tive different kinds of the silicious tissue of plants, 
cliiefly of grasses, Prom tl^e absence of all carbonaceous 
matter, Professor Plo'enberg believes that these organic 
bodies have ]>assed through the volcanic tire, and have been 
erupted in the state in which w-e now see them. The appear- 
ance of the layers induced me to believe that they had been 
deposited under water, though from the extreme dryness of 
the climate I was forced to imagine that torrents of rain 
had prohably fallen during some great eruption, and that 
thus a temporary lake had been fonned into which the 
ashes fell. But it may now be suspected that the lake was 
not a temporary one* Anyhow, we may feel sure that at 
some former epodi the climate and productions of Ascension 
were very tUfferent fr()m what they no’w are. Where on 
the faco of the earth can we find a spot on wdiich close 
investigation, will net discover signs of that endless cycle 
of change to which this earth has been, is, and wilf he 
subjected ? 

On leaving A scension we sailed for Bahia, on the coast of 
Brazil, in order to complete the chronometrical measurement 
of the workl We arrived there on August 1st, and stayed 
tour days, during whicli I took several long walks* I was 
* McjJittts. acr Koni^. Akad. d. Wiaa. zu Berlin. Yom. April, lS4£t 
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glad to find my enjoyment in tropical sscenciy had not 
decreased from the want of novelty, oven in tlie slightest 
egree. The elements of the scenery are so simple that they 
are worth mentioning, as a proof on what trifling eirenm- 
stances exquisite natural beauty depends. 

The country may be described as a level i)lain of about 
tliree hundred feet in elevation, which in all parts has been 
Tvorn into flat-bottomed valleys. This stimoturo is remark- 
able in a granitie land, but is nearly universal in all those 
softer formations of whicli plains are usually composed. 
Uie whole surface is covered by various kinds of statelv 
trees iiitersporsed with patches of cultivated ground, out 
ot winch house.s, convents, and chapels arise. It must he 
remembered that within the tropics the wild luxuriance of 
nature is not lost even in the vicinity of large cities ; for the 
natural vegetation of the hedges and hillsides overpowers in 
picturesque effect the artificial labour of man. Hence, there 
are only a few spots where the bright red soil affords a 
strong contrast with the universal clothing of green From 
the edges of the plain there are distant views either of the 
oceaii or of the gi-cat bay with its low wooded shores, and 
on winch numerous boats and canoes show their wiiite sails. 
Excepting from these points, the scene is extremely limited ; 
Allowing the level pathways, on each hand only glimpses 
into the wooded valleys below can be obtained, ftie houses, 

I may add, and especially the sacred edifices, are built iii 
a. peculiar and rather fantastic style of architecture. They 
are all whitewashed, so that when illumined by the brilliant 
sun of midday, and as .seen against the pale blue sky of 
tJie horizon, they stand out more like shadows than real 
buildings. 



Such are the elements of the scenery, but it is a hopeless 
attempt to paint tlie general effect. Learned naturalists 
describe those scenes of the tropics by naming a multitude 
ot objects, and mentioning some characteristic feature of 
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each. To a [earned traveller this possibly may coTmiiuiiicato 
soEjae definite ideas \ but who else from see in, a phint in an 
herbarium can imagine its appearance when growing in its 
native soil ? Who from seeing choice plants in a hothouse 
can magnify some into tlie dimensions of forest trees^ and 
crowd others into an. entangled jungle? Who wlien examin- 
ing in the cabinet of the entomologist the gay exotic butter- 
flies and singular cicadas will associate with these lifeless 
objects the ceaseless harsli music of the lattcrj and the Hzy 
flight of the forme rj — the sure accompaniments of the stilly 
glowing noonday of tlie tropics? Tt is when the sun has 
attained its greatest height that such scenes should be 
viewed : then the dense splendid foliage of the mango hides 
the ground with its darkest shade^ whilst tlio upper branches 
are rendered from the profusion of liglit of the most brilliant 
green. In the temperate zones the case is difterent : the 
vegetation there is not so dark or so rich, and hence tlie 
rays of the declining sun, tinged of a red, purple^ or bright 
yellow^ coloui'j add most to the beauties of those climes. 

When quietly walking along the shady pathways and 
admiring each successive view, I wished to find language 
to express my ideas. Epithet after epithet w-as found too 
weak to convey to tliose who liave not visited the inter- 
tropical regions tlie sensation of delight wbicli the mind 
exporiences. T Imvo .said that the plants in a hothouse fail 
to communicate a just idea of the vegetatioiij yet I must 
recur to it The land is one great wold, untidy , luxuriant 
hothouse, made by hTature for herself, but taken possession 
of by man, ’who lias studded it with gay houses and formal 
gardens. How great would be the desire in every admirer 
of nature to behold, if such were possible, the scenery of 
another planet ! yet to every person in Europe it may be 
tmly said that at the distance of only a few degrees from 
his nativo soil the glories of another world arc opened to 
him. In my last walk T stopped again and again to gaze on 
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tLese beauties, and endeavoured to fix in mv mind for ever 
an 1‘^ipression winch at the time I knew“sooLer or later 
in us a . The form of the ovaiigc-trce, the cocoa-nut, the 
palm, the mango, the tree-fem, the i>anana, will remain clear 
and separate ; hut the thousand beauties wliidi unite these 
into one perfect scene must fade ; yet they will leave, 
ike a tale heard m ohildJ.ood, a picture full of indistinct hut 
most beautiful figures- 

AugiMi the afternoon we stood out to sea wdth 

tlie mtention of making a direct course to the Cape de Verd 
Islands Lntavourable winds, however, delayed us, and on 
m . til wc ran into reraambuco, a large city on ilie coast 
of W , HI latitude 8" south. Wo anchored outside the 
_ee lilt m a short time a pilot came on hoard and took us 
into the inner harbour, where we lay close to the town. 

Pernambuco is built on some narrow and low sand-banks 
which are separated from each other hy shoal channels of salt 
water. The three parts of the town arc connected togetlmr 
->} two long bridges built on wooden piles. The town i.s in 
a 1 parts disgu.sting, tlie streets being narrow, iO-paved, and 
i _ ly , the houses tall and gloomy. The season of heavy 
rams had hardly come to an end, and hence the surrounding 
country, which is scarcely raised above the level of the sea” 
was flooded with water; and I failed in all my attempts to 
take long lyalks. ^ 

^ The flat swampy land on whidi Pernambuco stands is sur- 
loundcd, at the distance of a few miles, by a semicircle of low 
hills or ratlmr by the edge of a country elevated pediaps two 
Imndred feet above the sea. The old city of Olinda stands 
on one extremity of tills range. One day 1 took a canoe, and 
pioceeded up one of the channels to visit it, I found the old 
tovvn, from its situation, both sweeter and cleaner than that 

f oommemorato what happened 

or the first^ time during our nearly five years’ wandering— 

^ of iioliteness. I was refused 

UOO) 
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ill a sullen maimer at two different houses, and obtained with 
difficulty from a third, permission to pass tJi rough their gar- 
dens to an uncultivated hill, for the purpose of viewing the 
country, I feel glad that this happened in the land of the 
Brazilians, for 1 bear them no good will — a land also of 
slavery, and there£{>re of moral debavsoment* A Spaniard 
would liavo felt ashamed at the very thought of refusing such 
a request, or of behaving to a stranger with rudeness. The 
channel by which vre wont to and returned from Olinda ivas 
bordered on each side by mangroves, which sprang like a 
miniature forest out of the greasy mud-banks. The bright 
grocn colour of the.se bushes always reminded mo of the rank 
grass ill a chuichyard. Both are nourished by putrid ex- 
liaJations ; the one speaks of death past, and the other too 
often of death to come. 

The most curious object wliicii 1 saw in this neighbourhood 
was the reef that foruis the harbour. 1 doubt whether in the 
whole world any otlier natural structure has so aitificial an 
appearance,* It runs for a length of several miles in an 
absolutely straight line, parallel to and not far distant from 
the shore. It varies in width from thiiTy to sixty yards, and 
its surface is level and smooth. It is composed of obscurcly- 
stmtified hard sandstone. At high water the waves break 
over it; at low water' its summit is left dry, and it might 
then be mistaken for a breakwater erected by Cyclopean 
workmen. On this coast the cuiTonts of the sea tend to 
throw up in front of the land long spits and bars of loose 
sand, and on one of these ]>art of the town of Pernambuco 
stands. In former times a long spit of this nature seems to 
have become consolidated by tbo percolation of calcareous 
matter, and afterwards to have been gradually nph caved ; the 
outer and loose parts during this process having been worn 
away by the action of the sea, and the solid nucleus left as 

* I have deaerihed tliia bar in detail, in the Loud, and Edin. Pint vol, iis. 

p, 2&7, 
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ve now see it Although night and day the waves of the 
open Atlaiitiej turbid with aedimentj are driven against tlie 
steep outside edges of this wall of stone, yet the oldest pilots 
know of no tradition of any change in its appearance. This 
durability is much the most curious fact in its history : it is 
due to a tough layer, a few inches tliick, of calcareous matter, 
wIioHy formed by the successive growth and death of the 
small shells of serpula?, together wdth some few barnacles and 
iiubipor^e. These riulllpora^ wliich arc hard, very siinjily- 
organi:?!cd sea-plants, play an analogous and important part in 
protecting the upj>er surfaces of coral reefs, Ijehiinl and with- 
in the breakers, whore the true corals, during tlie outward 
growth of the mass, become killed by exposure to the sun and 
am These insignificant organic beings, especially the serpuhe, 
have done good service to the people of Pernambuco j for 
without their protective aid the bar of sandstone v:ould 
ioeyitably have been long ago worn away, and wdthont the 
bnar there would have been no harboun 

On the 19th of August ^ve finally left the shores of Brazil 
I thank God, I shall never again visit a slave-countTy* To 
this day, if J hear a distant scream, it recalls with painful 
vividness my feelings when, passing a house near Pernambuco, 

I heard the most pitiable moans, and could not but suspect 
that some poor slave was being tortured, yet knew that I was 
as powerless as a child even to renmnstrate. I suspected 
tJiat these moans w ere from a tortured slave, for I was told 
that tliis was the case in another instance, Kear Bio de 
Janeiro T lived opposite to an old lady wdio kept screws to 
crush the fingers of her female slaves!! T have stayed in a 
house where a young houscliold mulatto, daily and hourlv, 
w^as reviled, beaten, aud persecuted enough to break the spirit 
of the lowest animal I have seen a little lioy, six or seven 
jears old, struck tlirice with a horse-whip (before I could 
iiiterfere) on hi.s naked head, for liaving liatided me a glass of 
wmter not quite clean ; T sa w his father tremble at a more 
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glance from his master's eye. These latter cruelties were 
witnessed by me in a Spanish colony^ in which it ha.s always 
been said that slaves arc better treated than by the Portu^ 
guose, English, or other European nations. 1 have seen at 
ilio Janeiro a powerful negro afraid to ward off a hlow^ 
directed, as he thought, at his face. I was present when a 
kind-lieaited man was on the point of separating for ever the 
men, women, and little children of a large number of families 
who had long lived together* T vnll not even allude to the 
many heart-sickening atrocities wliich I authentically heard 
of j nor would 1 have mentioned the above revolting details, 
had I not met with several people so blinded by the con- 
stitutional gaiety of the negro as to speak of slavery as a 
tolerable ci.nl . Such people have generally visited at the 
houses of the upper classes, where the domestic slaves are 
usually well treated ; and they have not, like myself, lived 
amongst the loiver classes* Such inquirers will ask slaves 
about their condition j they forget that the slave must indeed 
bo dull wdio does not calculate on the chance of his answer 
reaching hi-s master’s ears. 

It is argued that self-interest will prevent excessive cruelty i 
as if self-interest protected our domestic animals, wdiich are 
far less likely than degraded slaves to stir up the mge of 
their savage masters. It is an argument long since protested 
against wltli noble feeling, and strikingly exempliiled, by the 
ever illustrious Humboldt, It is often attempted to palbatc 
slavery by compaiing the state of slaves with our poorer 
country men* If the misery of our poor be caused, not by the 
laws of nature, but by our institutions, great is our sin ; but 
how this bears on slavery I cannot see : as well might the 
nso of the thumb-screw be defended in one laud by showdiig 
that men in another land suffered from some dreadful disease. 
Those who look tenderly at the slave-owmcr, and wdth a cold 
1,1 cart at the slave, never seem to put themselves into the 
position of the latter - — w hat a cheerless jirospect, wdth not 
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even a hope of change ! Picture to j^ourself tlie chance^ ever 
hanging over yoUj of your wife and your little children — 
those objects which nature urges even the slave to call his 
own — being torn from you and sold like beasts to the first 
bidder ! And these deeds are done mid palliated by men 
who profess to love their neighbours as thcmselveSj who be- 
lieve ill Godj and pray that his will be done on earth ! It 
makes one^s blood boil, yet heart tremblCj to think that we 
Englishmen, and our American descendants, with their boast- 
ful cry of liberty, have been, and are, so guilty ] but it is a 
consolation to reflect that we at least have made a greater 
sacriOce than ever was made by any nation, to expiate our sin. 

On the last day of August we auehored for the second time 
at Porto Pray a in the Cape de Verd archipelago; thence we 
proceeded to the Azores, where we stayed six days. On the 
2nd of October we made the shores of England ; and at Fal- 
mouth T left tho Beagle^ having lived on board the g(iod little 
vessel nearly five years. 

Our voyage haviug come to an^ end, I will take a short re- 
trospect of the advantages and disadvantages, the pains and 
pleasures, of f>ur circumna^dgation of tho world. If a person 
asked my advice before undertaking a long voyage, my 
answer w^ould depend upon his possessing a decided taste for 
some branch of knowledge which could by this means be 
advanced. No doubt it is a high satisfaction to behold 
various countries and the many races of mankind, but the 
pleasures gained at the time do not counteib^ilance the evils. 
It is necessary to look forward to a harvest, liowevcr distant 
that may bo, when some fruit will be reaped, some good 
e fleeted. 

Many of the losses which must be experienced arc obvious — 
such as that of the society of every old friend, and of the 
sight of those places with which every dearest remembrance 
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is SO intimately connected* lliese lossesj however^ are at tho 
time partly relieved by tlie exhaustless delight of anticipating 
the long^wished-for day of retimi. If^ as poets say, life is a 
dreamj I am sure in a voyage these are the visions which 
best serve to pass away the long night. Other losses, 
altliongli not at first felt, tell heavily after a period : these 
arcj the want of room, of seclusion, of rest ' the jading feeling 
of constant hurry ■ the privation of small luxuries j the loss 
of domestic society, and even of music and the other plea- 
sures of imagination* When sucli trilles arc mentioned, it is 
evident that the real grievances, excepting from accidents, of 
a sea-life are at an end. Tlie short space of sixty yeai-s has 
made an astonishing differ e nee in tlie facility of distant 
navigation. Even in the time of Cook, a man wdio left his 
fireside for such expeditions underwent severe privations* 
A yacht now^, with every luxury of life, can circumnavigate 
the globe. Besides the vast improvements in ships and 
naval resources, the whole Tvestern shores of America are 
thrown open, and Australia has become a rising continent. 
Mow difi'erent are the circumstances to a man shipwrecked 
at the present day in the Pacific to what they w^ere in the 
time of Cook ! Since his voyage a hemisphere has been 
added to tho civibh^od world. 

If a person suOer mucli from sea-sicknessj let him wmigh it 
heavily in the balance. I speak from experience : it is no 
trilling evil, cured in a week. If, on tho other hand, lie take 
pleasure in naval tactics, he will assuredly have full scope for 
his taste. But it must be borne in mind Iiotv large a pro- 
portion of the time during a long voyage is spent on the 
water as compaied w itli the days in harbour. And what are 
the boasted glories of the illimitable ocean ? A tedious 
waste, a desert of water, as tho Arabian calls it. !No doul>t 
there are some delightful scenes : — a moonlight night wdth 
the clear heavens and the dark glittering sea, and the white 
sails filled by the soft ate of a gently-blowing trade-wind ; a 
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dea,d calnij witli the Iieaving suii'ace ]:)olif^]icd like a mirror, 
and all still except the occasional flapping of the canvas. It 
IS well once to behold a squall wdth its rising arch and com- 
ing fury, or the heavy gale of wind and in on n tain on s waves. 
I confess, however, my imagination had painted something 
more grand, more terrific in the full-grown storm. It is an 
incomj>arably finer spectacle when beheld on sliore, where 
tlie waving trees, the wdld flight of the birds, tlic dark 
shadows and bright lights, the rusliing of the torrents, all 
proclaim the strife of the unloosed elements. At sea, the 
albatross and little petrel fly as if the storm were tlieir 'pro- 
per sphere j the w^ator rises and sinks as if fulfilling its usual 
task ; the ship alone and its inhabitants seem the objects of 
wrath. On a forlorn and weather-li eaten coast the scene is 
indeed different, but the feelings partake more of horror than 
of w ild delight. 

Let us now^ look at the brighter side of the past time. The 
pleasure derived from beliolding the scenery and tlie general 
aspect of the various countries we have visited, lias decidedly 
been the most constant and higlicst source of enjoyment. It 
is probable that the picturesque beauty of many parts of 
Europe exceeds anything w liich w^e beheld, But "there is a 

p’owdng pleasure in comparing the cliaracter of the scenery 
in different countries, wdiich to a certain degree is distinct 
from merely admiring its beauty. It depends chiefly on an 
acquaintance wdtli the individual paidis of each view. I am 
strongly iiidueod to believe that as in music the person wdio 
understands everj^ note will, if he also possesses a proper 
taste, more thoroughly enjoy the whole, so he who examines 
each part of a line view may also thoroughly comprehend 
the full and combined effect. Pleiicc a traveller should be a 
botanist, for in ali view^s plants form tlie chief embellisliment. 
Group masses of naked rock even in the wildest forms, and 
they may for a time afford a sublime spectacle, but they will 
soon grow monotonous. Paint them witli bright and varied 
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colourSj LiE3 ill Northern Cliili, they will become fantastic j 
dotlie them with vegetationj they must form a decent if not 
a beautiful picture. 

When I say that tlie scenery of parts of Europe is 
probably superior to anything which wc beheld, 1 except, as 
a class by itself, that of the intertropical zones. The two 
classes cannot be compared together; but I have already 
often enlarged on tho grandeur of those regions. As the 
force of impressions generally depends on preconceived ideas^ 
I may add that mine were taken from the vivid descriptions 
in the Personal Narrative of Humboldt, which far exceed in 
merit anything else wdiich I Jiavo read. Yet with tlmse Idgli- 
wronglit ideas, my feelings Avero far from partaking of a 
tinge of disappointment on my drst and final landing on the 
shores of Brazil, 

Among the scenes which are deeply impressed on mv mind, 
none exceed in sublimity the primcv^al forests midefaced by 
the Imnd of man ; wdi ether those of Bi-azil, where the powers 
of life are predominant, or those of TieiTa del Euego, wdiere 
death and decay prevail. Both are temples hlled with the 
varied productions of tlio God of Nature : — no one can stand 
in these solitudes unmoved, and not feel that there is more In 
man than the mere breath of his l}ody, Tn calling up images 
of the past, I find that tlie plains of Patagonia frequently 
cross before my eyes; yet these plains arc pronounced Ijy all 
Avretched and useless. They can be described only by 
negative characters ; Avithout habitations, Avithout Avater, 
Avithoiit trees, Avithout mountains, they su]>port merely a few 
dwarf plants. Why then — and the case is not peculiar to 
myself — have these arid Avastes taken so llrm a liold on my 
memory? Why liave not the still more level, the greener 
and more fertile pampas, wdiich are serviceable to maivkind, 
produced an equal impression? I can scarcely analyze these 
feelings ; hut it must be partly oAvi ng to the free scope given 
to the imagination. The pdaios of Patagonia are boundless, 
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for tliey are soared y passable, and lienee imlmown : they 
bear the stamp of having lasted as they are now for ages, 
and there appears no limit to their daration ih rough future 
time. If, as the ancients supposed^ the Jlat eartJi were sur- 
rounded by an impassable breadth of water, or by deserts 
heated to an intolerable excess, who would not look at these 
last boundaries to inan^s knowledge with deep but ill-dehned 
sensnations ? 

Lastly : of natural scenery, the views from lofty in ouii tains, 
though ocitaiiiiy in one sense not beautiful, arc very memor- 
able* ^Vhen looking down from the liigh.cst crest of the 
Cordillera, the mind, undisturbed by minute details, was filled 
with the stupendous dimensions of the surrounding masses. 

Of individual objects, ]>erhaps nothing is more certain to 
create astonishment than the first sight in his native haunt 
of a barbarian,- — of man in his loAvest and most sayago state* 
Ono^s mind hurries back over past centuries and then asks. 
Could our progenitors liave been men like these '? — men whose 
very signs and exj>ressions are less intelligible to us than 
those of the doinestieatod animals ; men who do not possess 
the instinct of those animals, nor yet appear to boast of 
human reason, or at least of arts consequent on that reason. 
1 do not belieyo it is possible to describe or paint tlie differ- 
ence between savage and civi listed man. It is the difrorence 
Ijetwccn a wild and tame animal r and j>art of the interest in 
beholding a savage is the same which would lead any one 
to desire to see the lion in his desert', the tiger tearing his 
prey in the jungle, or the ihinoceros wandering over the wild 
plains of Africa, 

Among the other most remarkable spectacles which we 
have beheld may be ranked the Southern Cross, the cloud of 
MagellaTt, and the other constellations of the southern hemi- 
sphere ; the water spout ; the glacier leading its blue stream 
of ice, overhanging the soa in a bold precipice ; a lagoon- 
island raised by the reef-building corals j an active volcano j 
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and the ovcrwlielming oifects of a violent earthqnate, Tliese 
latter pheiioincna, perhaps, possess foJ' me a peeuliar interest, 
rom their intimate comieotion with the geological strncture 
of the world, Tlie earthquake, however, must be to every 
one a most imi>ressive event : the earth, considered from our 
earliest childhood as the type of solidity, has oseillated like 
a thin crust beneath our feet; and in seeing the laboured 
works of man in a moment overthrown, we feel the insi<v- 
nifica.iice of his boasted powci'. 

Tt has been said that the love of the chase is an inherent 
delight ill man — a relic of an instinctive j)as.sion. If so, 1 
am sure the pleasure of living in the open air, with tlie sky 
for a roof and the ground for a table, is part of the same 
feeling; it is the savage returning to his wild and native 
habits, I always look back to our boat cruises and my land 
journeys, when through unfrequented countries, with an 
extreme delight, w-hieh no scenes of civilization could have 
created, I do not doubt that every traveller must remember 
the glowing sense of happiness which he experienced wdien 
he first breathed in a foreign elime, where the civil ized man 
£3eldoin or never trocL 

There are several other sources of enjoynnent in a long 
voyage, which are of a more reasonable nature. The map of 
the world ceases to be a blank; it becomes a picture full of 
the most varied and animated figures! Each part assumes 
Its proper dimensions ; continents are not looked at in the 
light of islands, or islands considered as mere specks, which 
arc, in truth, larger than many kingdoms of Europe, Africa, 
or ISorth and South America, ai’e Well-sounding names, and 
easily pronounced ; but it is not until having sailed for weeks 
along small poitions of their shores that one is thoroughly 
convinced wliat vast spaces on our immense world these 
nanies imply* 

hVom sedng the present state, it is impossible not to look 
forward wdth high expectations to the future progress of 
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nearly an entire liemispliero. The inarch of improveinciitj 
consequent on the introduction of Ohriatianity throughout 
the South Sea^ j>robably j^tands l>y itself in the records of 
liistory. It is the more striking when we renicmher tiiat 
only sixty years since, Cook, whose excellent judgment none 
will dispute, could foresee no piosj>ect of a chai^ge. Yet 
these changes have now been etfected by the philanthropic 
spirit of the British nation. 

In the same quarter of the globe Australia is rising, or 
indeed may be said to have risen, into a gi^and centre of 
civilization, which, at some not very remote period, will rule 
as empress over the southern hemisphere. It is imj>ossiblo 
for an Englishman to behold these distant colonics without 
a high pride and satisfaction. To hoist the British hag, 
seems to draw with it, as a certain consequence, wealth, 
prosperity, and civilization. 

In conclusion, it appears to me that not] ling can be more 
improving to a young naturalist than a joui-ney in distant 
countdes. It botli sharpens and partly allays that want and 
craving which, as Sir J. Hcrschel remarks, a man experiences 
although every corporal sense be fully satisfierh The excite^ 
ment from the iifivelty of objects, and the chance of success, 
stimulate him to increased activity. Moreover, as a number 
of isolated facts soon become uninteiesting, the habit of com- 
parison leads to generalization. On the other hand, as the 
traveller stays but a short time in each place, his descriptions 
must generally consist of mere sketches, instead of detailed 
observations. Hence arises, as I have found to my cost, a 
constant tendency to fill up the wide gaps of knowledge by 
inaccurate and superficial hypotheses. 

But 1 have too deeply enjoyed tlie voyage, not to lecom- 
mend any natuialist, although he must not expect to be so 
fortunate in his companions as I have been, to lake all 
chances, and to start, on travels by land if possible, if othem 
wise on a long voyage. He may feel assured he will meet 
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Tv^itli no difficulties or dangers, excepting in rare cases, nearly 
so bad as lie beforehand anticipates* In a moral point of 
view, the effect ought to be, to teach him good-humoured 
patience, freedom from Belfishness, the Jiabit of acting for 
himself, and of making the best of every occurrence. In 
short, he ought to partake of the characteristic qualities of 
most sailors. 1 ravelling ouglit also to teach him distrust ; 

but at the same time he will discover how many truly kind- 
hearted people there are, with whom he never before had, nor 
ever again wdll have any further communication, who yet are 
ready to offer him the most disinterested assistance. 



Tlic Siiake^ deaeritNjd at 123, with the ennoug hfibit of vibratkijr iin 
Is a now speoies of kigonocephalug, which M. Bibron propoges to call T, crepi-- 
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AijjioTT, Mr,, on spiders, 52. 

Abori^nes of 618^»g2; han^ 

ished from Van Diemen’s Land, 534. 
Abmlhoa Islets, 23. 

Absence of trees in I'aiopaa, flru 
Aconcagua, voleano of, 307, 1!53. 

Actinia, stinging species, 5 d5. 

Africa, southern part desert, yet sup-^ 
ports large animals, 110. 

Agouti, habits of, 93. 

Ague, common in Peru, 440. 

Albemarle Island, 452. 

Allan, l>r., on the diodon, 28 j on Holii- 
thuriae, 556. 

Alluvium, stratified, In Andes, 3S1; salif- 
erous, In Pcni, 438. 

Amblyrhynchus, 463, 474. 

Amas, species of, 244. 

Animalcula. See Infusoria, 

Antarctic Islands, 301. 

Antipodes, 500. 

Ants in Brazil, 51- at Keeling island 
y4d. 

Apircji, or miners, 410. 

Aplysia, 19. i 

A pple-trecB in South America, 3fi0. 
Aptenodytes demerga, 243. 

Areas of alternate movements In the 
Pacific and Indian Oceans, 574. 
Armadillos, habits of, 122; fossil ani- 
mals allied to, 101, 102. 

Arrow-beijxis, antdent, 132, 429. 

Aacengion, BSt!. 

Agpalax, blinclnc.ss of, 71. 

Athene, 92, 156. 

AtolL^, 557. 

Attagis, 120. 

Atv^ater, Mr., on the prairies, 140. 



Audubon, M., on amclMag power of car- 
rion -hawks, 226. 

Australia, 516, 

Anstralnin barrier, 567. 

Azara on spiders, 53, 55 ; on rain in La 
Plata, C5; on habits and range of car- 
ri on -hawks, 77 , 70 ; on a thunder-storm , 
82; on ostrich egg.s, 117; on bows and 
arrows, 1.33; on new plants springing 
up, 140 ; on great droughts, 166; on 
hydrophobia, 426. 

Bachman, Mr., on carrion-hawks, 226. 
Bahia Blanita, 100-133, 

Pallia, Brasil, 25; scenery of, 501. 

Balbi on coral reefs, 562. 

Bald Head, Australia, 533. 

Ballenar, Chili, 420. 

Banda Oriental, 56, 176. 

Banks’s lilll, 256. 

Barking-bird, 349. 

Ba.'saltic platfonu of Santa Cruz, 221, 
Bathurst, Australia, 529. 

P*atg, vampire, 37, 

Bay of Islands, New Zealand, 500. 

Beads, hill of, 1S4. 

Beagle Channel, Tietra del Fnego, 26.5. 
Beech- trees, 286, 339, 

Beetles in brackish water, 36; on a fun- 
gus, 40 ■ alive in aea, 196; at St. Julian, 
200; dung- feeders, 5S5. 

Behring Strait, fossils of, 164. 

Bell of Qidliota, 309; ascent of, 370-314. 
Benehuca, 398. 

Berkeley Sound, 230. 

Beriioley, Bov. J,, on confervis, 28; on 
Cyttaria, 287. 

Bibron, M., 458, 463, 474. 
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Bien-te-veo, 74. 

Birds of the Galapagos ATehipclftso, ±55, 
±74. 

BireJs, tameness of, #81. 

IMrgns latro, 

Bi^oha, habits of, i)S, 154. 

Black waUj Mr., on spiderg, 

Blintlnegg of tucutucrt, 7L 
Body, froJjen, 114, 302. 

Bolabola, 561, 5(30. 

Bolfts, mao nor of using, 62, 140. 

Bombs, volcanic, BSa. 

Bones of the gimnaco colleetod in cettain 
spots, 200. 

Bones, fossil, 106, 158, 101, 191, 212; re- 
oent in Pampas, lOrfS; lire made of, 

Bory fit. Vim lent on frogs, 459. 

Boulders, 229, SOO. 

Eraniador, El, 435, 

Brazil, great area of granite, 26. 

Breaches in coral reefs, 570. 

Breakwater of sea- weed, 291. 

Brewater, Sir i>., on a calcareous deposit. 

n. 

Bridge of bide, 31 S; of Incas, 404, 429. 
Buckland, Br., on fossils, 164. 

Enenog Ayres, 151. 

Biiffon on American animals, 213. 

Bug {)f Pampas, 398. 

Buildings, Indian, 429 432, 443. 

Bulimus on desert places, 413. 

Burthcll, Mr., on food <)f quadrupeds, 
112; on ostrich eggs, 116; on perfo- 
rated atones, 324. 

Butterflies, hocks of, 105. 

Butterfly producing clicking sound, 50. 
Button, Jemmy, 253. 

Byron’s account of fox of Palklau ds, 23T; 
on an Indian killing his child, 263. 

Cacti, 2f>3, 316, 450. 

Oaetornis, 4r>(j, 474. 

CJiila5om,a on wing out at sea, 195. 
Calcareous casts of branches and roots of 
trees at King Getjrgo's i3oiin[l, 538. 
Calcareous incrustations on recks of As- 
oension, 22. 

Calfao, 439. 

Calodera, 156. 

OaniarhjTicfius, 456, 475. 

CanielidiB, fossil animal allied to, 2T2. 
Oania antarcticus, 237. 

Cauls fulvipmg, 339. 

Capybara, or earpincho, 63, 347; fossil i 
allied to, 107. 



Cape Horn, 253. 

, Capo of Good Hope, 119. 

Garacara, or carrancha, T.^j. 

Cardoon, beds of, 150, 183. 

Carmichael, Captain, 481. 

Carrion- hawks, 75, 150, 227. 

Casarita, 121. 

Castro, Chiloo, 336, 355. 

Cirsts of trees, 538. 

Casuehas, 404. 

Cathartes, 79, 226, 344. 

Cats good to cat, 147; run wild, 150, 58^1 
Cattle, effects of their graMng on the 
vegetation, 149; killed by great 
droughts, 165, 131 ; know each other, 
189; curious breed of, 180; waste of, 
184; wBd at the Falkland Islands, 232- 

2J^4. 

Cauquenes,, hot springs of, 319. 

Causes of extinction of species among 
mammalia, 213. 

Causes of discoloured sea, 28. 

Cavia Patagonica, 92. 

Oarvus eampestris, ,67. 

Cerylo Americana, 171. 

Uhafsio, Chiloo, 332. 

Chagos atolls, 572. 

Chalk-like mnti, 556. 

Chamisso on drifted seeds and trees, 645, 
552 ; on coral recf.s, 558. 

Changes in vegetation of Pampas, 150; 

in vegetation of St. Helena, 5S4. 

Chai’les Island, Galapagos Archipelago, 
Cheese, salt requiretl for, 88. [451. 

Clieucau, 337, 348, 

Chill, 300, 406. 

Chi Hoc, forests and climat^J of, 295; gen- 
eral aspect of, 330; kiLabitaivts, 331; 
roads of, 332, 353. 

Chionis, 129, 

Clionos Archipelago, 340; ornithology of, 
348. 

Clnipat, Bio, 135. 

Cladonin, ±33. 

ClearnEss of atmosphere within Andes, 
in ChiU, 311. 

Climate of Tierra del Puego and Falk- 
land Islands, 294 ; of Antarctic IsLmds, 
301 ; of Galapagos, 449, 454 ; change of, 
in Cliili, ±31. 

Clouds of vapour after rain, 39 ; on Cor- 
covado, 4±; hanging low, 442; at sea, 
483. 

Coleoptera in tropics,, 50 ; out at sea, 196 ; 
of St. Julian, 209, 
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CoHag flocks of, li>E3. 

Colnett, Captain, on spawn in sea, 31 ; 
fm a marine liaarrj, 4G3 ; on transport 
of soccIb, 471. 

ColonJa del ^lacmmiento, 177. 

Colotacio, liio, 92. 

Compound animals, 245. 

Concepcion, Chili, 3fid. 

C^oiidor, range anci luihits of, 223-228, 32fk 
Confervffi, pelagic, 2S. 

Conglomeratn on the Ycntana, 133- in 
Cordillera, 3Sfj, 387. 

Coiiurna, 171. 

Convkstg, condition of, in Xow South 
’VI' ales, .531; of Mauritius, 57S. 

Cook, Captain, on kelp, 291, 

Copiapd, liver and valley of, 421 ; town 
of, 427. 

Coquimbo, 412* 

Coral formations, 4S2, 541-570 ; stinging 
specieg of, 555; dead, 5.51, 572. 
Corallines, 24 0. 

Corcovado, niondg on, 44; volt;a.n,o,333,352. 
Cordillera, appearance of, 312, Ml ; pag- 
iiiige of, 37a-4{>5 ; stnictui-o of valleys, 
3S1 ; geology of, 3£5, dOO ; rivers of’ 
382 : different productions on east and 
^ west side, 394 ; of Copiapo, 427* 
Cormorant catching hsh, 24^^, 

Corral, where animals are slaughtered!, at 
Uuenos Ayres, 152, 

Coseguina, eruption of, 3S3. 

Countries, unhealthy, 440. 

Cdnithouy, Mr*, on coral-reefs, 505* 
f.-rabg^ at St. Paul's, 23 ; hormit species 
of, 547 ; at Keeling Island, 553, 

Craters, mmiber of at the Galapagos 
Archipelago, 448 ; fjf elevation, 579. 
Crfaia, 247. 

Cruelty to animals, 188. 

Crustacea, pelagic, 1S>9, 

Ctenomys Era^iliensis, ; fossil species 
of, 108. 

Ciicao, Chiloe, 8.50. 

Ciickoo-like Jiabits of molothrua, 72. 
Cuentas, Sierra de, 184* 

Ciimbre tif Cordillera, 404* 

Cuming, Mr., on shells, 469, 585. 

Cuttle-fish, habits of, 19* 

Cuvier on diodoii, 27* 

Cynara, 149. 

Cyttavia Darwinll, 287. 

i>ACFLO I^COnySlK, 14. 

Easy pus, three species of, 122. 



Beer, d7, 165. 

.Degradation of tertiary forinations, 413. 
Beinornig, 5i2. 

Besertg, 418, 43(1 
Desmodujs, 37. 

Bcsjtoblado, valley of, 427. 

Bieffenbach on Auckland Blands, 296. 
Biodoii, habits of, 27* 

Discoloured sea, 28. 

Tdaeases from miasma, 440, 

Distribution of niamnialia in j\meriefl* 
152; of animals on opposite sides of 
Cordillera, 394; of frogs, 459; of faumt. 
of Galapago*?, 472* 

Bobriahoffer on ostriches, 119; on a hail- 
storm, 145* 

Docks, imported, 513* 

Dogs, shepherd, 185* 

B’Otbigny, travels in fiLonth ^^m erica 
102, 119, 150, 101, 1S5, 206. ' 

Boris, eggs of, 245. 

Boiibieday, Mr., on a noiae made by a 
butterfly, 50. 

Brigg, lightning tribes at, 80. 

Bmnghts, great, in Tam pas, Kt4. 

Dryness of t^t. Jago, 17 ; of winds in 
Tierra del Fuego, 281 ; of air in Cor- 
dillera,, 393. 

Dll Eois, 459, 481. 

Dung-feeding beetles, 585. 

Bust, falling from atmosphere, 17. 

EAP*.TirE-KWAUE FOSSIL, 446. 

Karlhquake, tm aoutb-west coast, 29S; 
at Valdivia, 364; at Concepcion, h 366 ; 
at CoQirimbo, 412 ; at Callao, 446 ; at 
Reeling and Vanikoro, and S8ociety 
Island*'?, 56S, 569; to?.sing f ragmen ts 
from the ground, 242 ; line of vibration 
of, 371; twi*sting movement of, 372; 
accompanied by an elevation [>f the 
coast, 374 ; aocompanied by raiu, 423 ; 
CiLu.sea of, 377 ; effeeta of, on rock.s, 
312, 366 ; on spriiigs, 320 ; on aea^ 36.5 ’ 
369, 373; on iiottom of sea, 370; on a 
liver- bed, 432. 

Eggs of doris, 245. 

Ehrenberg, Trofessor, on Atlantic dust, 

17 ■ on phosphoreaeemso of the sea, 
201 ; on noises from a hill, 435 ; on in- 
fiiaorla in Dampas, 107, 161; in the 
open sea, 201 ; in Patagonia, 210 ; in 
Fuegian paint, 269 ; in ecral mud, 556; 

In tufl at Ascension, 500* 

Eimeo, view of, 487* 
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Blaster, sprin^in^ powers of, 47. 

Kloctricity of atmoaphcre within Andes, 
393. 

Elephant, weight of, 112. 

Elevated shells, 1(K), 161, 211, 359, 

S75, 414, 444. 

Elevation of land in Eahia Blanca, 105 ; ' 
the Pampas, 161 ; in Patagonia, 211, 446; 
in Chill, 308, 659, 372, 374, 407, 413, 428; 
of mountain-chains, 377 ; of Cordillera, 
382, 38fi, 401 ; in Peru, 444 ; wntliin 
human period, 440 ; of fringin^-reefs, 
B69. 

Entomri.log 7 of Brazil, 50 ; of Patagonia, 
209, 395 ; of Tierra del Fuego, 289 ; of 
the Galapagos Archipelago, 4n!!5, 470; 
of Keeling Island, 546 ; of St. Helena, 
585. 

Entre Eios, geology of, 100. 

Epcira, habits of, 53, 55. 

Erratic blocta on plains of Santa Gniz, 
228; of Tierra del Fnego, 299; how 
transporte d, 300 ; aba ent in IntertropioSil 
countries, 300* 

Estancia, value of, 179. 

ExteTininatlon of species and races, 213, 
620, 528, 534. 

Extinction of ahells at St- Helena, 585. 

Eyes of tucutneo and mole, 71. 

Falcotteu, Hr., ou the Sivathcrium, ISl. 

Falconer, -Jesuit, ou the Indians, 132 ; on 
rivers in Pampas, 13^ : on natural en- 
closures, 149. 

Falkland Islands, 230 ; absence of trees 
at, d6 ; carrion -hawks of, 77; wild 
cattle and horses of, 232 ; climate of, 
294 ; peat of, 347 ; birds tame at, 478. 

Fat, (jiiantity eaten, 147. 

Pear, an acquired instinct, 481, 

Pebrua, 50. 

Fennel, mn wild, 149. 

Ferguson, I>r., on miasma, 441. 

Fernando Korouha, 24, 450. 

Fern -trees, 290, 537- 

Fields of dead coral, 651. 

Fire, art of making, 268, 491. 

Fish, omitting harsh sciund, 109 ; of Gala- 
pagos, 469 j eating coral, 550. 

Flamiiigoeg, 83. 

Fleas, 410- 

i'loods after droughts, 100 ; clear after 
snow, 335. 

Flora of the Galapagos, 449, 471, 475; of 
Keeling Island, 543 ; of St. Helena, SSL 



Flustraeefe, 245. 

Forests, absence of, in La Phita, 65 ; of 
Tierra del Fu ego, 256, 295, 345 ; of Ch iloe , 
295, 368, 345, 354; of Taldlvla, 361, 
604 ; of I^ew Zealand, 511 ; of Austra- 
lia, 518. 

Fo.^sil mammalia, 109, 168, 161, 191, 212; 
earthenware, 440- 

Fox of the Falkland Islands, 237 ; of 
369. 

Friendly Archipeiago, 579- 

Frogs, noises of, 45 ; bladders of, 461 ; 
and toada, not found on oceanic lal- 
aiiCLs, 499. 

Frozen soil, 113, 301. 

Frnit-treea, southern limit of, 295, 

Fueus gigauteus, 291. 

Fuegians, 249-289, 

Fnlgitrites, 89. 

Ihiugus, edible, 280. 

Fnrnariiis, 121. 

CAL.Ar-4«os AEOHTVK[..ioo, 448-481 ; nat' 
ural history of, 464 ; belongs to Amer- 
ican zoology, 454, 470. 

Gale of wind, 204, 340. 

Gallegos itlvcr, fossil bones at, 212. 

GaUinazo, 79. 

Gauehos, 60, 193 ; character of- 193, 194 ; 
live on meat, 147. 

Gay, M., on shells in brac.kisb water, 
30 ; on finating islands, 321. 

Geese at the Falkland Islands, 244. 

Geographical distribution of American 
animals, 102,, 394; of frogs, 4.*i9; ol 
fauna of Galapagos, 409. 

Geology of St. Jago, 18 ; of St- Paul, 21 ; 
of BraBil, 20 ; of Bahia Bhmca, 105 ; of 
Pampas, 100; of Patagonia, 210, 229; 
of Cordillera, 680, 400. 

Georgia, elimate of, 301. 

Geospiza, 450, 474. 

GiU, ilr.j'on an upheaved river-bed, 432. 

Gillies, Hr-, on the Gordillora, 390. 

Glaciers in Tierra del Fuego, 273, 298; in. 
lat. 40° 299 ; in CordiUera, 392 l 

Glow^- worms, 46. 

Goats, bones of, 207 ; destructive to 
vegetation at St. Helena, 584. 

Goitre, 679. 

Gold-mines of Yaquil, Chili, 322; hard 
life of the miners, 322; grinding and 
washing the ore, 322, 62^ 

Good Success Bay, 249. 

Gossamer spider, 107. 
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Goidd, Mr., on the J5Gi on 

birda of Galapagos, 

Granite mountains, Tres Montes, S40; of 
CoTdiHcrft, 3St.)K 
Graspns, £S, 

Gravel, how far fransportod, liJC ; of 
Patagonia, 98, 310. 

Greenstone, fragoicntg of, ai2. 

GrylLus migratoiiiis, 39S. 

Guanaeo, liabita of, £04 j fossil allied 
genus, 312. 

Guajitajaya, mines of, 437. 

Guardi a del Monte, 148. 

Gnasco, 419. 

GuEtsos of Chili, 313. 

Guava, imijorted into Tahiti, 4S4. 

G uinoa-fow], 16, ilSS. 

Gunnera acabra, 33R 
Gypsum, in salt- lake, S8^ in Patagonian 
tertiary-beds, 210 ; great beds of, 385 ■ 
at Iguique with salt, 43S; at Lima with 
shells, 444. 



lluaeas, 443, 445. 

Humboldt on burnished rocks, £6; on 
the atmosphere In tropics, 48 ; on frozen 
soil, 114] on hibernation, 126; on 
potatoes, 345 ; on earth qitakcs and 
rain, 423 ; on miasma, 440, 520. 

Humming-birds of Eio de Janeiro, 49 ► 
of Chili, 329. 

Hydrochserns capybara, 68, 

Hydrophobia, 425. 

Hyla, 45. 

Hymen opliallua, 40. 



HAOifiiirrE, M., on lightning-tubes, SI, 

Hall-storm, 145, 

Hall, Captain Basil, on terraces of Co- 
quimbo, 413. 

Hare, varying, 64. 

Head, Captain, on thistle-beds, 150, 154. 

Height of snow-line on Cordillera, 297. 

Henslow, Brtjfcssor, on potatoes, 345 ; on 
plants of Keeling Island, 544. 

Hermit crabs, 547. 

Hibernation of animals, 124. 

Hill, emitting a noise, 435. 

Ilimantopus, 144. 

Hogoleu barrier-reef, 562. 

Holes mado by a bird, 122. 

Holman on drifted seeds, 544. 

Holutimriao feeding on coral, 556. 

Hooker, Sir J., on the cardoon, 149. 

Hooker, Dr. J. D., on the kelp, 290; on 
Galapageian plants, 479, 47e. 

Horn, Cape, £58. 

Homer, Mr., on a oalcareons de|iosit, 23. 

Horse, powers of swimming of, 177 ; wild 
at the Palklantl Islands, 234: fossil 
106, IGI. 

Horse-fly, 209. 

Horeemanship of the Gauchos, JSS, 239. 

Horses diflicult to drive across the plains, 

139; drop excrement on paths, 149; 
killed by great droughts, 165 ; broken 
in, 187; multiplication of, £83. Katek's Peak, 258 

Hot .springs of Cauquenes, 319, i Kanrf pine, 511 

(100) 39 



Ides muci.anop.^s, 204. 

Ice, prismatic structure of, 302L 
Icebergs, 229, £73, 298-303. 

Incas Bridge, 404, 429. 

Incrustations on coast rocks, 22, 20, 
Indian fossil remains, 445. 

Indians, antiquities of, in Ba Plata, 64, 
133 ; attacks of, 85, 99; of the Pampas, 
127; decrease in numbers, 131; grave 
of, 20S, £29; PatEigonians, 282; perfor- 
ated sto'nea used by, 324 ; Araucarians, 
362 ; of Valdivia, 3tj£ ; ptjTvcrs of track- 
ing, 395; ruins of houses of, in Cor- 
dillera, 429, 443, 

. Infection, 520. 

Infusoria in dust in the Atlantic, 1? ; in 
the sea, 28, 200 ; in Pampas, 107, 161 ; 
in Patagtjnifl, £10 ; in white paint, 
369; in coral mud, 656; at Ascension 
590. 

Insects, hrat colonists of St. Paiira rocks, 
24 ; blown out tu sea, 107 ; of Patagonia’ 
209, 395; of Tierra del Puego, 289; of 
Galapagos, 458, 470, 472, 475; of Keel- 
ing Island, 546; of SC Helena, 585. 
Instincts of birds, IS], 478, 

Iodine wutli sidt at Iquique, 439, 

Iqxuque, 436. 

Iron, oxide of, on rocks, 26, 

Islands, oceanic, volcanic,- SI; Antarctic, 
301 ; floating, 321 ; low, 482, 559. 

Jackson, Colonel, on frozen snow, 892. 
Jaguar, habits of, 1 67. 

Jajucl, niincs of, 314. 

James Island, Galapagos Arcbipehigo, 
452. 

Juan Fernandez, volcano of, 874; flora 
of, 472. 
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Keeling T^land, Ml ; fiom of, 543 ; birds 
of, M5 ; entomology of, 54G^ suhsidouce 
of, 

Kelp, Or soa-Tveed, 

Kendall, taentonant, on a froaeo body 
301. 

Kingflalierg, 14, 171. 

King George's Sound, ES8. 

Laeourieiis, condition of, io Chili, 31 G. 
T^ttgoon Iskuda, 483, G4i!, 556, 
Lngostomus, 154, 

Lake, bracklah, notir Kio, SG ; with float- 
ing fiilainds, 331 ; formed during earth' 
quake, 44G. 

Lamarck on acquired blluduesg., 71. 
Lampyris, 4G, 

Lancaster, Captain, on a sea-tree, 127. 
Land-ahells, 418, 583, 585. 

Lazo, 02, 187, 23^ 

Leaves, fall of, 286 ; fo.ssil, 53S. 

Locikg, In New Zealand, imported, 512. 
Lepus Magellanicus, 236. 

Tjesson, 51., on tbe scissor-beak, I7l ; on 
rabbit of the Palklaiids, 236. 

Lichen on loose sand, 438. 

Lichtenstein on ostriches, 117., 

Tjightnlng tubes, 80; storms, 82. 

Lima, 439, 443; elevation of a river near, 
432. 

Lime, changod by lava into crystalline 
rock, 19. 

Limnffia in brackish water, 36. 

Lion-a.fit, 529. 

LiKards, 124 ; transport of, 459 ; marine 
sjiccies of, 463. 

Llama or guaiiaco, habits of, 204. 

Locusts, 397. 

Longevity of species in 5toUiisca, 108. 
Lorenzo, San, island of, 445. 

Low Archipelago, 4S2. 

Lund, M., on antiquity of man, 4SL 
Lund and Clauaen on fossila of Brfudl, 
162, 213. 

Lnxan, 393. 

Luxuriant vegetation not neceasayy to 
support large animala, 109. 

Lycosa, 52. 

Lyell, 5Tr., on longevity of Mollusca, 
108; on eharge in vegetation, 150; on 
fossil horaes' teeth, 162; on flocks of 
butterflies, 196 ; on eitinet mammal.s 
and IcC'period, 214 ; on stones twisted 
by eartliquakes, 372; on frozen. snow, 
iJ92 ; on distribution of animals, 394. 



Lyell, 5Tr., on terraces of Coquimbo, 
413 ; on subsidence in the Pacifle, 560. 

MaoCullooh on Infection, 521. 
ilacguarie river, 530. 

I Macrauchenia, 106, 212. 

5facrocystis, 290. 

Madrina, or godmother of a tniop of 
mules, 380. 

5fagdalen C2iaunel, 292. 

Magellan, Strait of, 281, 

Malcolm son. Dr., on hail, 145. 

51aldlva atolls, 558, 571. 

5faldonado, fj7. 

Mammalia, fossil, 106, 158, 161, 191 212 
447. 

Man, antiquity of, 431; fossil relics of, 
445 ; fear of, an acquired instiuet, 4Sl ; 
extinction of races, 520, .536. 

Mares killed for their Judea, 191, 

Mare’s Ileah eaten by troops, 129. 
Mastodon, 158, IGl. 

Matter, granular, movements in, 126. 
hlauritins, 577. 

Maypu river, 379-. 

Megalonyx, lOEi, 108, 163. 

Megatherium, 106, 103, 163. 

Mendoza, climate of, 301 ; description 
of, 399. 

Mexico, elevation of, 163. 

Rilasmata, 440, 521. 

Mice, number of, in America, 68; how- 
transported, 348, 455 ; different on op' 
poslte sides of Andes, 394 ; inhabit 
sterile plaues, 433 ; of the Galapagos, 
454 ; of Ascension, 538. 

Millepora, 555. 

Mills for grinding ores, 322. 

Mimosa?, 41. 

Mimus, 74, 474. 

Miners, condition of, 316, 322, 408, 417. 
hlines, 314j 408, 416 ; how discovered, 
383. 

Missionaries at New Zealand, 509. 
Mitchell, 8ir T. , on valleya of Australia, 
526. 

Moeking'bird, 74, 474. 

Molina, omits description of certain 
birds, 328, 

Molothms, habits of, 71. 

Monkeys with prehensile tails, 44. 

Monte Video, 57, 176. 

Moresby, Captain, on a great crab, 564 ; 

on coraLroefa, 573. 

Mountains, elevation of, 377, 
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Mount ?Srirmieiit<Jj 28.% 293. 

Mount Tam, 2S5. 

MoveiDRnta iu gramiliir matter, 126. 
Mu6, disturbHid by eartliquaic, 370; 

chalk'-like, 556. 

MuJes, 380. 

Mnuiz, Sig,, on niata cattio, 181. 

Murray, Mr., on spiders, 199. 

Mylodon, 106, lOS, 1.03, 192. 

Myopotamus ooypiis, 347. 

NEfiitEaa with goitre, 379. 

Negro lioulenaiJt, 99, 

^cgro, Eio, S4, 184. 

Wew Caledonia, reef of, 564, 567, 571. 
Now Zealand, 490. 

Niata cattle, ISO. 

Noises from a bill, 4SG. 

Noses, cerenjony of pressing, 507. 
Nothura, 63. 

Notopod, crustacean, 199; 

Niilliporfo, mcruatetions liko, 22; pro- 
tecting reefs, 505. 

OoTOPir.^!, habits of, 19. 

Oily coating on sea, 31. 

Olfersia, 24. 

Opetiorhynchiis, 349. 

Opnntia Darwinii, 20.3 ■ ChiMan, 316 ; 

Galapageia, 450. 

Orange-trees self-so’wn, 151 . 

Ore.-?, gold, 322. 

Ornithology of Galapagos, 455, 474. 
OmithorhyncLus, 528, 

Osorno, %-oIcano of, 331, S3S, 352. 

Ostrich, habits of, 60, 115. 

OatTieb's egga, 142. 

Otabeite, 483. 

Otter, 347. 

Ora in sea, 31. 

0?en-bird, 121. 

Owen, Captain, on a drought in Africa, 

165. 

Owen, Professor, on the capybara, 69 ; on 
fossil quadrupeds, 105^108, 102; cm 
nostrils of the gallinazo, 226. 

Owl of Pampas, 150. 

Oxyurns, 288, 349. 

Oysters, gigantic, 210. 

Paint, wliite, S69. 

Pallas on .Siberia, S8. 

Palm-trees in La Plata, 65 ; soutli limit 
of, 296; in Chili, Sid; absent at Gala, 
pagos, 451. 



Pampas, southern limit of, 98; changes 
in, 150 ; not quite level, 154, 158, 178 ; 
geology of, ISiO, 192; number of em- 
bedded remaina in, 192 ; view of, from 
the Andes, 395. 

Papilio feronia, 50. 

Parana, Rio, 157-173, 182; Islands in, 
167. 

Parish, Sir "VV,, on the great drought, 
16.5. 

Park, Mungo, on eating salt, 139. 

Parrots, l7l, 295. 

Partridgea, 63. 

Pa.s, fortresses of New Zealand, .501. 
Passes in Cordillera, 403. 

Paature, altered from gracing of cattle. 
349. 

Patagonoa, 80. 

Patagonia, geology of, 21.0, 397 ; zoology 
of, 203, 209, 239. 

Patagonian Indians, 282. 

Peach-trees self-sown, 191, 

Peat, formation of, 346. 

Pebbles perforated, 184, 324 ; tranaported 
in roots of trees, 552. 

Pelagic animala in southern ocean, 300. 
Penas, Gulf of, 299. 

Penguin, liabits of, 243. 

Pepais, habits of, 92. 

Pernambuco, reef of, 595. 

Pernety on hill of ruins, 240 ; on tamo 
birdg, 480. 
l"eni, 436-447. 

Petrels, habits of, 351. 

Peuquenes, pass of, 386. 

Phonolite at Fernando Noronha, 24. 
Phoaphoroscence of land injaects and sea 
animals, 45-47; of the sea, 200; of a 
coralline, 247. 

Phryniscua, 124. 

Pine of New Zealand, 511, 

Plains almost Itorhsontal near Santa F^ 
158 ; at foot of Andes in Chili 317 
381. 

PlonariEB, terrestrial species of, 42. 

Phmte of the Calapagos, 449, 451, 471, 
475; of KceUng Island, 543; of fit. 
Helena, 584 ; foaall in Australia, 536. 
Plata, .Rio, 56 ; thunderstorms of, S2. 
Plover, long-legged, 144. 

Polished rocka, Brazil, 26. 

Polyborua Erazllfensis, 75; chiniango, 

77 ; Novar; Zelandifo, 77. 

Ponsonby Sound, 269. 

PorpoLscs, 56. 
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Port Desire, 202 ; river of, IS&j 207 * 

Port PaminOj 283. 

Port BL Julian, 200. 

PoTtillo pass, 386, 392. 

Porto Praya, 13, 

Potattj, wild, 34o. 

Potrero Seeo, 421. 

Prairies, vegetation of, 140. 

Prevciat, on cucTsoos, 73. 

Prieatle]?, Dr., on liglitningdubes, SO. 

Procellarla glgantea, habits of, 3fi0. 

Proetotretng, 124. 

Proteus, blind a ess of, 71. 

Protococeus nivalis, 389. 

Pteroptoehog, two species of, 327 ; species 
of, 337, 343. 

Puente del Tnca, 404, 420. 

I'uHinits ciuereus, 356. 

Pntfimiria Borardii, 351. 

Puma, flesh of, 146 ; habits of, 107, 22y, 
320. 

Puna, or short respiration, 3S8. 

Punta Alta, Dahla Blanca, 105. 

Pnnta Goixia, 101 , 42S, 

Pyraphoms luminosus, 47. 

QiTADiLUPKoa, large, do not reqnire luxu- 
riant vegetation, 109 ; weight .of, 112 ; 
fossil, 106, IBS, 161, 191, 212. 

Quarts of the V entana, 13S ; of Tapalgncn , 
146 ; of Falkland Island, 240. 

Quedius, 24. 

Quillota, valley of, 308. 

Quintero, 308. 

Quirlquina Island, 366. 

Qnoy and Gaimard on stinging corals, 555 ; 
on coral reefs, 569, 

PAUfuT, wild, at the Falkland Islands, 
236. 

Dain at Dio, 45; at Ooquimbo, 408, 418; 
in ChiU, formerly more abundant, 428 ; 
in Peru, 438 ; effects on vegetation, 
408. 

Dain and eartliquakes, 422. 

Dana Hascarieusis, 459. 

Dat, only abor^inal animal of New Zea- 
land, 512. 

Pats at Galapagos, 455 ; at Keeling Isl- 
and, 545 ; at Ascension, 588- 

Dattle-snake, species with allied habit, 
123, 

Ded snow, 889. 

Eeduvius, 303. 

Deef at Pernambuco of sandstone, 594. 



Deefs of coral, 557-576 ; barrier, 561, 568; 
fringing, .564, 

Peeks, Mr., analysts o! salt, 87 ; of bones, 
192 ; of salt and shells, 445. 

Demains, human elevated, 445, 

Demedies of the Gauclios, 159. 

Eengger on the horse, 283. 

Deptiles absent in Tierra del Fuego, 280 ; 
at Galapagos, 45$. 

Despiration diilicult in Andes, 388. 

Eetrtj.^pect, 597. 

Kevolutions at Eiienos Ayres, 173. 

Puhinoceroses live la desEirt countries, 
110; frozen, 114, 393. 

Dhynehops nigra, 169. 

Dichardson, Dr., on froEen soil, 113, 301 ; 
on eating fat, 147 ; on geographical 
distribution, 162 ; on polished ro£:ks, 
305; On mice of North America, 455. 

Dim sky atoll, 558. 

Dio de Janeiro, 33; Plata, 56; Negro, 84, 
134; Colorado, 92 ; $ancCj l35; Salad o, 
148 ; Santa Cruz, 217, 

Diver-bed, arched, 432. 

Diver-courses, dry, Ln America, 135. 

Divers, power of, iu wearing channels, 
222, 388. 

Docks burnished with ferruginous matter, 
26. 

Dodents, number of in America, 68, 219; 
fossil Species of, 106, 

Dosas, General, 93, 131, 173. 

Duma of Indian buildings In CordiPera, 
429, 443 ; of old Callao, 444. 

Salai>o, Dio, 148. 

Salinas in Patagonia, 87, 209 ; at the 
Galapagos Archipelago, 453. 

Saline efflorescences, 102. 

Salt with VEgebible food, 130 ; sujierficial 
crust of, 43S ; with elevated sheDs, 
444. 

Salt-lakes, 87, 209, 453. 

Sandwich Archipelago, no frogs at, 459. 

Sandwich Laud, 301. 

San Pedro, forests of, 339- 

Sand-dunea, 9$. 

Sand, noise from friction of, 435 ; hot 
from sun's rays, at Galapagos Archb 
pelago, 454. 

iSandstone of New South AVales, 523 ; 
reef of, 594. 

Santa Cruz, river of, 217. 

Santa Fe, 159. 

Santa Maria, elevated, 372, 375. 
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StiEtiagOj Cliilf^ 3ia 
Sarmiento, Mnunfr, 283^ 

E^auce^, RiOj 135, 

Sanrophagus sulplmrattu!, 73. 

Stearns eatln^r corak, 556. 
Scelidatheriuin, 106, 

Seenerj- of Andes, 383. 

Scisjst>r-bcak, habits of, l7o. 
iSciaaor-tail, 171. 

Scoresby, Mr.j on effects of sno’W' on 
rocks, B8i. 

Scorpiona, eannibnlg, 204. 

Scrope, Mr., on eartli quakes, 424. 
Scytalopus fnscug, 288, 340. 

Sea, open, inhabitanta of, 200 i phos- 
phorescence of, 200; diatant noise of, 
3y8, 

Sea-pen, liabits of, 120, 347. 

Sea-weed, growth of, 2fM,b 
Seals, number of, 343. 

Seeds transported by sea, 471, 543. 
Serpulfc, iJccitcctSng' i-eef, 59b. 

Shark killed by diodon, 28. 

Shaw, l>r., on lion's llesh, 148. 

Sheep, infected, 52L 

Shelley, lines on Mont Blanc, 207. 

Shells, fossil, elevated, 107, 180, 211, 308, 
414, 44-i; tropical forms of, far south, 
295 ; of Cordillera, 387 ; decomposi- 
tion of, with salt, 444 1 of Galapagfos, 
469. 

Shells, land, !n great numbers, 418; at 
St. Helena, 583, 

Shepherd- dogs, 185. 

Shingte-bed of Patagonia, 98, 210. 

Siberia compared with I^atagonia, 88; 
zofslogy of, related to North America' 
184. 

Siberian animals, how preserved in ice, 
303 ; food necessary [luring their exist- 
ence, 114. 

Silicihed trees, 400, 425. 

Silurian formations at Palklaiid Islands, 
240. 

Sllurua, habits of, 169. 

Skunks, 104, 

Slavery, 34, 38, 595. 

Smelling power of eaiTion-bawks, 228. 
Smith, Dr. Andrew', on the support of 
large quadruped.?, 110 ; on perforated 
pebbles, 135. 

Snake, vcnoaious, 12.3. 

Snow, effects of, on. rocks, 384 ; prismatic 
structure of, 392; red, 389. 

Snow-line on Cordillera, 297, 389, 392. 



Society, state of, in La Plata, 59, 194 ; in 
Australia, 531. 

Society ArchipelaKO, 482 ; volcanic pJie- 
uomona at, 568, 575. 

Soda, snlphate of, 102 ; nitrate of, 4;38. 
Soil, frozen, 113, 301, 

Spawn on surface of sea, 31. 

Species, distribution of, 162; extinction 
of, 213. 

Spiders, habits of, .5.3’5& ; killed by and 
tilling wasps, 52, 54 ; gossamer, 139 ; on 
St. PauVs, 24 ; on Keeliiig Island, 546* 
Springs, hot, 319. 

Stevenson, Mr., on growth of sea-w^ced, 
291. 

Stinging animals, 555* 

SL Helena, 680; introduction of spirits 
! into, 4*M. 

St. Jago, Cape de Verds, 13 ; unheal thl- 
ness of, 440. 

St, raul’s rocks, 21. 

Stones perforated, 184, 324 ; transported 
in ro{,>tB, 552. 

Storm, 284, 34t) ; in Cordillera, 391, 434- 
Streams of stones at PaJklaud Islands, 
210 . 

Strongylus, 49. 

Struthio rhea, 60, 115 ; Darwdnil, 119. 
Strsseleckf, Count, 530, 

Suadlva atoll, 558. 

Subsidence of Patagonia, 212; of Cor- 
dniera, 387, 401 ; of coasts of ChiM, 414 ; 
of coasts of Peru, 444; of coral raefa, 
559-578 ; of Keeling rsland, 568 ; of 
Yajiikoro, 588 ; of coral reefs great in 
amount, 573 cause of distinctness fn 
tertiary epoeha, 415. 

Sulphate of lime, 88, 210, 445 ; of soda 
incTOStlng the ground,' 102; of soda 
with common salt, 88, 444. 

Sw'ainson, Mr*, on cuckoos, 72. 

Sydney, 516* 

Tabakus, 209* 

Taliiti (Otaheite), 483 ; three Eonea of 
fertUitv, 487. 

Tiile^bi.iano, 388. 

'rambillos, Euinas de, 429. 

Tamenes.? of birds, 478. 

Tapalguen, Sierra, flat hills of quartz, 148. 
Tapacolo and Turco, 328. 

Tam, Mount, 285. 

Tasmania, 534. 

Tattooing, 484, 511. 

Temperance of the Tahitians, 493, 
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Tcmperatitxe of Tierra del Fue^ and 
FalManfi Islandfij ; of GaLipago^j 
449, 454. 

Tercoro, ilio, fosailg in banks of, 15S. 
Terraoes of PaUj^onia, 211, 221 ; in val- 
leys of Cordiileraj aSl ; of Coqnimbo, 

m. 

Tertiary formations of the Pampas, 105, 
ir>l, 192 ; of Patagonia, 210, 397 ; in 
Chili, epoeha of, 414, 415. 

Teru-tero, habits of, 144, 

Te&liudo,i habits of, 459, 47S. 

Theoiy of lagoon-islanda, 505. 

Theristicus, 204. 

Thl»tle beds, 150, 154, 183, 

Thunderstorms, SS, 

Tierra del Pue^fo, 240™ 305; zoology of, 
287 ; entomology of, 2S9 ; climate and 
vegetation of, 294. 

Tinamus mfescena, 142. 

Tinoehoms esehschoUzil, 120. 

Toad, habits of, 124 ; not found in oceanic 
Islands, 459. 

Torrents In Cordillera, 3S1, SSS. 

Tortoise, Tidbits of, 459, 473* 

Toiodon, 100, 15S, 161, 191. 

Transparency of air in SL Jjigo, 17 ; in 
Andes, 393. 

Transport of fragments of rock on banks 
of the Santa Cruz river, 221 ; of boulders, 
229, 299- of seeds, 471, 543; of stones 
in roots of trees, 552. 

Travertine, with loaves of trees, Tan 
Piemen’s Land, 6:^, 

Ti‘e e-ferns, sonthem limits of, 296 ; in 
Australia, 537. 

Trees, absenee of, in Pampas, 65; time 
required to rot, 364 ; silidiied, vertical, 
400 ; size of, 425 ; floating, transport 
stones, 552. 

Tres Montc.s, 340* 

Trichodeaminm, 2S. 

Trigonoeepbolus, 123. 

Tristan dhicimha, 481, 545. 

Trocbllus, 320. 

Tropical scenery, 591. 

Tscluidi, M, , on subsidence, 444. 

Tnbea, silicRons, fomied by lightning, 80. 

Tuentneo, habits of, 69 ; fossil species of, 
107. 

Tuir, Craters of, 443 ; infusoria in, 590. 

Tupnngato, volcano of, 302. 

Turco, El, 327. 

Turkey buzzard, 70, 226, 314. 

Turtle, manner of catching, 540. 



Type of organization in Galapagos Isl- 
ands, American, -472. 

Types of organization in dilTcrent coun- 
tries, constant, 213. 

Tyrannus, I7l. 

Ulloa cm hydrophobia, 426; on Indian 
buildings, 439. 

TJnautie, Dt., on hydrophobk, 426. 

Urngiiay, Pio, 172, 182 ; not crossed , by 
the bizcaeha, 155. 

Uspallata range and pass, 39tt-402. 

Vaoas, lllo, 402. 

Valdivia, 360 ; forests of, 361, 364. 

Valley of Santa Cruz, how excavated, 
221 ; dry, at Copiapb, 427. 

Valleys, excavation of, in Chlls, 331,428; 
in Cordillera, 381 ; of Tahiti, 488, 492 ; 
of New South Wales, 034. 

Valparaiso, ;J06, 378. 

Vampire bat, 37. 

Vapour from forests, 30. 

Van Biemen's Land, 534. 

Vancllus cayanu.^, 144. 

Vanessa, flocks of, 195. 

Vanikoro, 5tj2, 563, 56S. 

Vegetation, luxuriant, not neccssaiy to 
support large animals, 169; on opposite 
sides of Cordillera, 394; of St, Helena, 
changes of, 584. 

Ventana, Sierra, 135. 

Verbena mellndrcs, 58. 

Villa Viccncio, 4C0. 

VTrguIaria Patagonica, 1 26, 246. 

Volcanic islanda, 21; phenomena, 375; 
bombs, 589. 

Volcanoes near Chiloo, 331, 333, 352, S75 ; 
their presence determined by elevation 
or subsidence, 575. 

Vultur aura, 79, 226, 344. 

Wader.s, firi5t colonists of distant isl- 
ands, 457* 

Waimate, New Zealand, 505. 

Waiomio, New Zealand, 514. 

'VVakkenacr on spiders, 55. 

WaUeechu tree, 90. 

Wasps preying on spiders and killed bv, 
52, 54. 

Water-hog, 68. 

Water, fresh, floating on salt, 57, MS ; 
sold at Tquigue, 436. 

Waterhouse, Mr,, on rodents, 68, 455; 
on tbs niata ox, ISO, 
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Waterhouse, Mr,, on the insects ot 'J’ierra 
tlel Fuc^o, 2S&; of Galapagoa, 4S8, 471. 

Wavea, caused by fall ol ice, S73, 298 ; 
from earthquakes, 369, 373. 

Weather, eonueetton with earthquakes. 
423. 

AVeatherhoard, New South Wales, 623. 

W'eeds in New Zealand, imported, 472, 
612. 

Weight of large quadrupeds, 112. 

Wellington, Mount, 534. 

Wella at Iquique, 438; ebbing and flow- 
ing, 54S. 

West Indies, soology of, Ifid ; banks of, 
526; coral reefs of, 665, 574. ■ 

Whales, oil from, 31 ; leaping out of 
water, 272. 

’VMiitc, Mr., on spiders, 62. 

Wigwams of Fneglans, 259. 

WiUiaTTis, Ecv. J., on infections dis‘ 
orders, 521. 



Winds, dry, at the Cape Verds, 17; in 
Tlerra del Fnego, 281 ; cold, on Cor- 
dillera, 3^1, 434. 

Winter’s Hark, 286, 339. 

Wolf at the Falkhmds, 237- 

Wood, Captain, on the agouti, 92, 

WooUjTi, 270. 

YAtiurL, gold-mines. Chili, 321. 

Yeso, YaHe del, 3S5. 

York Minster, 253. 

ZONOTEIf^HIA, 72. 

Zoological provinces of Nortli and South 
America, 102. 

Zoology of Ticrra .del Fuego, 237; of 
Chonos Islands, 347 ; of Galapagos, 4 54 ; 
of Keeling Island, S45; of St. Helena, 
585. 

Zoophytes, 125; at Falkland Islands, 245, 

Zorillo, or skuok, 104. 
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